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INTRODUCTION

Aerospace Medicine and Biology is a continuing bibliography which, by means of
periodic supplements, serves as a current abstracting and announcement medium for ref-
erences on this subject. The publication is compiled through the cooperative efforts of the
Acrospace Medicine and Biology Bibliography Project of the Library of Congress (LO),
the American Institute of Aeronautics and Astronautics (AIAA), and NASA. It assembles,
within the covers of a single bibliographic announcement, groups of references that were
formerly announced in separate journals, and provides a convenient compilation for medi-
cal and biological scientists. Additional background details for this publication can be found
in the first issue, NASA SP-7011, which was published in July, 1964. Supplements are
identified by the same number followed by two additional digits in parentheses.

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological,
physiological, psychological, and environmental effects to which man is subjected during
and following simulated or actual flight in the earth’s atmosphere or in interplanetary space.
References describing similar effects on biological organisms of lower order are also in-
cluded. Such related topics as sanitary problems, pharmacology, toxicology, safety and
survival, life support systems, exobiology, and personnel factors receive appropriate atten-
tion. In general, emphasis will be placed on applied research, but references to fundamental
studies and theoretical principles related to experimental development also qualify for

inclusion. The contents of this issue are comprised of abstracts that were prepared by the
three contributing organizations.

Each entry consists of a standard citation accompanied by its abstract. It is included
in one of three groups of references that appear in the following order:

a. NASA entries identified by their STAR accession numbers (N67-10000 series),
b. AIAA entries identified by their /44 accession numbers (A67-10000 series); and
¢. LC entries identified by a number in the A67-80000 series.

Many of the abstracts included in this: publication have been reproduced from those

appearing in STAR and I4A4. This procedure, adopted in the interests of economy and
speed, has introduced some variation in size, style, and intensity of type.
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AVAILABILITY OF DOCUMENTS

STAR Entries
NASA documents listed are available without charge to:

1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants.
2. Other U.S. Government agencies and their contractors.

3. Libraries in the, United States that maintain collections of NASA documents for
public reference.

4. Other organizations in the United States having a need for NASA documents in
work related to the aerospace program.

5. Foreign government or academic (university) organizations that have established
reciprocal arrangements for the exchange of publications with NASA, that have
current agreements for scientific and technical cooperative activities with NASA,
or that have agreements with NASA to maintain collections of NASA docu-
ments for public use.

Department of Defense documents (identified by the “AD” number in the citation) are
available without charge to U.S. Government-sponsored research and development
activities from the Defense Documentation Center (DDC), Cameron Station, Alex-
andria, Virginia 22314. DoD documents are not available from NASA.

Other non-NASA documents are provided by NASA without charge only to NASA Offices,
Centers, contractors, subcontractors, grantees, and consultants. Foreign non-copy-
righted documents will be provided to U.S. Government Agencies and their contrac-
tors. AGARD reports that are not commercially available will be made available on
the same basis as NASA documents.

Documents that have been placed on microfiche are identified with the symbol #. Microfiche
are available on the same basis as hard copy.

The public may purchase the documents listed from either of two sales agencies, as specifi-
cally identified in the citations.

Clearinghouse for Federal Scientific Superintendent of Documents
and Technical Information (CFSTI), U.S. Government Printing Office (GPO)
Springfield, Virginia 22151 Washington, D.C. 20502

Information on the availability of this publication and other reports covering
NASA scientific and technical information may be obtained by writing to:

Scientific and Technical Information Division
National Aeronautics and Space Administration
Code USS-AD

Washington, D.C. 20546

Collections of NASA documents are currently on file in the organizations listed on the
inside of the back cover.

(continued)
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1A A Entries

All articles listed are available from the American Institute of Aeronautics and Astro-
nautics, Inc. Individual and Corporate AIAA Members in the United States and Canada
may borrow publications without charge. Interlibrary loan privileges are extended to the
libraries of government agencies and of academic nonptofit institutions in the United States
and Canada. Loan requests may be made by mail, telephone, telegram, or in person. Addi-
tional information about lending, photocopying, and reference service will be furnished on
request. Address all inquiries to:

Technical Information Service
American Institute of Aeronautics and Astronautics, Inc.
750 Third Avenue, New York, New York 10017

For further details please consult the Introductions to STAR and 1A A, respectively.

LC Entries

Articles listed are available in the journals in which they appeared. They may be
borrowed or consulted in libraries maintaining sets of these journals. In some instances,
reprints may be available from the journal offices.

AVAILABILITY OF THIS BIBLIOGRAPHY

Copies of Aerospace Medicine and Biology (SP-7011) and its supplements can be
obtained from NASA (Code USS-A), without charge, by NASA offices and contractors,
U.S. Government agencies and their contractors, and organizations that are working in
direct support of NASA programs.

Other organizations can purchase copies of the bibliography from the Clearinghouse
for Federal Scientific and Technical Information, Springfield, Virginia 22151.
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N67-10552*"# General Dynamics/Astronautics, San Diego,
Calif.

WATER MANAGEMENT SUBSYSTEM SPECIFICATION
FOR SPACE FLIGHTS OF EXTENDED TIME PERIODS.

LIFE SUPPORT SYSTEM FOR SPACE FLIGHTS OF EX-
TENDED TIME PERIODS

AVAILABLE ON
MICROFICHE

I CORPORATE

SOURCE

PUBLICATION
DATE

J.A. Steele 30 Nov. 1965 31 p refs Revised

(Contract NAS1-2934)

(NASA-CR-67600: GD/A-64-26211, Rev. A} CFSTI: HC $2.00/
MF $0.65 CSCL 06K

- SALES AGENCY
AND PRICE

The water management subsystem specifications are pre-
sented for the equipment required in an operational water
management program as an integral part of the life support
system for space flight. The requirements of the subsystem
components are summarized and the operational procedures
for normal and emergency situations are outlined. Both the
prototype and the flight systems are discussed. E.E.B.
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DECEMBER 1967

STAR ENTRIES

N67-36308*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

BIOTECHNOLOGY

Paul Foster /n jts Aerospace Related Technol. Conf. for Ind. and
Com. 25 May 1967 p 69-85 (See N67-3530321-15)

Examples of space medical equipment, already being applied
on earth, are described. The convenience of spray-on electrodes,
for monitoring heart action, to the patient and to the nurse is
indicated. Piezoelectric devices for sensing vibrations are applied to
the detection of heart beats in chick embryos, muscle tremors,
and cranial accelerations. Thermocouples were developed to
determine temperature conditions in the brain during cryogenic
surgery. A walking chair, design as a lunar walker, is being tested
by crippled children. An infrared sensor operated by eye movement
is under consideration as control switches for paralyzed persons.
An artificial heart system and a photographic technique to bring
out fine detail on X-ray pictures are also described. N.E.N.

N67-35314§ Bucknell Univ., Lewisburg, Pa.

FEAR OF FAILURE AND AUTONOMIC RESPONSIVITY IN
-ACHIEVEMENT SITUATIONS

Robert 1. Fischer and Richard C. Teevan 1967 30 p refs

{Contract Nonr-3591(01))

(TR-24; AD-654475)

Nineteen Ss were operationaily defined as high fear of
failure (FF) and 19 Ss as low FF on the basis of the Hostile
Press scoring system of the TAT (Birney. Burdick, + Teevan, 1964).
Their heart rates were measured in individual testing sessions
designed to create a stressful situation in which the stress was
related to achievement motivation. It was hypothesized that since
high FF individuals defend against the perception of their own
failure by projecting their inadequacies onto the environment, they
would react to stress with patterns of autonomic responsivity
similar to those of Anger-out individuals (as defined by Funkenstein,
King, + Drolette, 1957). The results showed that there were no
mean differences between the high and low FF groups in terms
of their autonomic responsivity to stress although the high FF
group was significantly more variable in heart rate levels than the
low FF group. The resuits were interpreted in terms of the
possible defensive postures available to the high FF individual in
achievement situations. Author {TAB)

a continuing bibliography

N67-36366  Joint Publications Research Service, Washington,
D. C
PNEUMATIC INSULATION SUIT FOR RADIOACTIVITY PRO-
TECTION
S. M. Gorodinskiy and V. L. Shcherbakov 13 Jul. 1967 7 p
Transl. into ENGLISH from Gigiena i Sanit. (Moscow), no. 5, 1967
p 4346
(JPRS-41816; TT-67-32448) CFSTI: $3.00

A pneumatically insulated suit with its own system for
regenerating air was developed for use under radioactive conditions.
The suit, which has a hose to an air supply. is considered 99.9%
effective against gases and aerosols. It has minimum dimensions,
can be used for a two-hour period in temperatures up to 40° and
45°C. and is easily decontaminated. A cooling suit of bleached
moleskin is worn over the insulation suit, which is made of
freezeproof polyvinyl chloride plastic reinforced with capron mesh.
In effect. the inside of the suit is used as a breathing bag; and
no loss of consciousness has been observed in persons wearing
the suit. M.W.R.

N67-36374* General Electric Co., Philadelphia, Pa. Missile and
Space Div.
BIOSATELLITE ENVIRONMENTAL CONTROL AND LIFE
SUPPORT SYSTEM DESIGN
Robert Ebersole, Louis Pochettino, and Walter Kugler [1967]
40 p
{Contract NAS2-1900)
(NASA-CR-73116) CSCLO6K

This paper presents the environmental control and life support
system design for the 21 and 30 day mission NASA Biosatellite
Program. The biosatellite missions will be flown to investigate
the following: (1) twenty-one days for growth and morphological
studies, and for metabolic biorhythms: and (2} thirty days for studies
of nervous function, behavior, metabolism and cardiovascular
function of the primate. Temperature control is provided by a
circulating coolant loop which utilizes a 24 ft2 radiator, liquid-to-liquid
and air-to-liquid heat exchangers, temperature control mechanical
and electrical valves, and water boiler for peak thermal conditions.
A two loop system is described which provides temperature control
for the fuel cell power source, cryogenic gases, water and urine
storage and the gas management system. The gas management
system which provides control of the gaseous environment in the
recovery capsule is also described. This system controls temperature,
relative humidity, re-circulation and filtration of the atmosphere,
build-up of toxic and/or nontoxic gases and odors, and partial and
total pressure of the nitrogen /oxygen atmosphere. Comparisons of
the experimental results with analytical predictions are presented.
Extensive thermal vacuum system testing was performed to verify
design predictions. Good agreement with analysis was achieved.

Author



N67-35420

N67-354204 Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.

ON THE ROLE OF A MOTOR LINK IN THE VISUAL
SYSTEM IN OBJECT IDENTIFICATION BY ITS OUTWARD
CONTOUR [O ROLI MOTORNOGO ZVENA ZRITEL'NOY
SISTEMY PRI OPOZNANII OB'YEKTA PO VNESHNEMU
KONTURU|

R. M. Granovskaya and V. A. Ganzen 20 Jan. 1967 28 p refs
Transl. into ENGLISH from Vopr. Psikhologii (Moscow), no. 1
1965 p 66-81

(FTD-TT-65-1743; TT-67-62294; AD-655051)

The article deals with the proposed methods for solving
the probiem of identifying visual images. Motor mechanisms of
the visual system are discussed. By proceeding from recognition of
the role played by the motor link in the process of identifying
contour images, the authors intended to design and check a
theoretical model of a system that performs this process. Experiments
are described and the model is_discussed. TAB

N67-35433}§ General Electric Co.. Philadelphia, Pa. Missile and
Space Div.

APPLICATION OF PERMSELECTIVE COMPOSITE
TECHNIQUES FOR ATMOSPHERE-THERMAL CONTROL OF
EMERGENCY AND EXTRAVEHICULAR MANNED SPACE
ASSEMBLIES Final Report, May 1965-Aug. 1966

David J. Withey. Edward J. Glanfield, and Clark V. Dohner
Wright-Patterson AFB, Ohio, AMRL, Apr. 1967 92 p refs
{Contract AF 33(615)-2850)

(AMRL-TR-66-224; AD-655089)

The program encompasses the analysis, research, design
fabrication, and testing of an exploratory laboratory model of an
emergency or extravehicular space assembly using permselective
membrane techniques for atmosphere control. The purpose of this
effort was to develop an advanced concept which would depart
from the traditional approach utilized in spacecraft design by
transferring most of the atmosphere-thermal control functions from
the associated hardware subsystems to the enclosing structure. A
silicon rubber permselective composite incarporated into the
pressure retention wall of the enclosing structure permits selective
permeation of carbon dioxide, water vapor. and contaminant gases
to space with minimal oxygen permeation. In addition, the use of
superinsulation on the exterior surface of the structure provides
passive radiant thermal control. This, in conjunction with the
permselective composite material, substantially reduces the weight,
volume, and power requirements of environmental control
subsystems required for a manned emergency and extravehicular
assembly. While the permselectivity of the silicone rubber composite
was determined, the final structure was subject to a large amount
of leakage. This resulted in the cancellation of the full scale test
program and in redirection of the project effort to include a failure
analysis to determine the cause and solution to the leakage
problem. Author (TAB)

N67-35434% Innsbruck Univ. (Austria).

STUDIES OF ARTIFICIALLY DISTURBED SENSORY
COORDINATION IN MAN Final Scientific Report, 1 Mar.
1966-28 Feb. 1967

Franz Thurner 10 May 1967 143 p refs

(Contract AF 61(052)-938)

(AFOSR-67-1548; AD-655128)

Contents: The problem of incongruence--the S-lllusion; The
processing of simultaneous visual and kinesthetic signals of
directional movement; Comparison of successive visual and
kinesthetic signals; Directional judgments with a visual standard
and a kinesthetic comparison object; Increasing suppression of
kinesthetic signals by training; Kinesthetic comparison of movement
directions; On the dominance of vision over kinesthesis; The
adjustment of motor behavior to displaced vision; Differences

between displacements and other sources of variance; Performance
under different visual feedback conditions; Differences between
movement directions and the effect of training: Differences between
directions of movement: Rule-learning versus specific learning:
Task performance under visual displacement and the problem of
abilities. TAB

N67-35468# Aerospace Medical Div. Aerospace Medical
Research Labs. (6570th), Wright-Patterson AFB, Ohio.

CONTROL OF A REMOTE MANEUVERING UNIT DURING
SATELLITE INSPECTION

Herbert J. Clark Mar. 1967 23 p refs

(AMRL-TR-66-134; AD-654327)

Operator performance in flying a simulated remote maneuvering
unit (RMU) on a coplanar satellite inspection mission was evaluated
under two conditions of RMU attitude control and two conditions of
cockpit instrumentation. The maneuver was repeatedly performed
successfully using either an on-off acceleration-command attitude
control system or an on-off rate-command attitude control system,
each with either a full panel of cockpit instruments (six) or only
one cockpit instrument. The rate-command system was found to
be superior for pitch control during station keeping and for roll
control in general. The acceleration-command system was superior
for pitch control during the trajectory portions of the mission.
Because both control systems had disadvantages. consideration of
a variable rate-control system is recommended. More economical
and precise RMU control was obtained under the full-panet cockpit
instrumentation condition irrespective of the control system used.
The instruments of most value were found to be those which
provided X (longitudinal) and Z {vertical) distance information. The
limitations of the simuiation and the advantages and disadvantages
of an inside-out versus an outside-in television dispiay of the
target and its surrounds are also discussed. Author (TAB)

N67-35479# Pennsylvania Univ., Philadelphia. Electromedical
Div.

THE MEASUREMENT OF THE COMPLEX DIELECTRIC
CONSTANT OF PROTEIN SOLUTIGNS AT ULTRAHIGH FRE-
QUENCIES: DIELECTRIC PROPERTIES OF HEMOGLOBIN
BOUND WATER

Bernard E. Pennock {Ph.D. Thesis) [1967] 368 p refs

{Contract Nonr-551(52); Grants NIH TO1-GM-00606; NIH
HE-01253)

(Rept.-68-01 ONR-TR-14; AD-655127)

A report is given of work undertaken to relate the measured
values of the complex dielectric constant of the g'“ lar protein,
hemoglobin, in solution, to certain structural features of the
hemoglobin molecule (namely water bound to the surface and polar
side chains extending out from the surface). Author (TAB)

N67-3556374 Zaret Foundation, Inc., Scarsdale, N. Y.
OPHTHALMIC HAZARDS OF MICROWAVE AND LASER
ENVIRONMENTS Annual Progress Report, 1 Jun. 1966-31
May 1967
Milton M. Zaret 31 May 1967 12 p
(Contract DA-49-193-MD-2592)
(AD-654523) CFSTI: HC $3.00/MF $0.65

The purpose of this investigation is to determine the nature
and scope of radiation hazards and to recommend the requisite
parameters for health-safety. For both microwave and laser radiation,
ophthalmic pathology is the most sensitive indicator of injury.
Threshold changes are produced in the lens with microwave radiation
and in the retina with laser radiation. As the threshold lesions are
not obvious in routine ophthalmic examination, special techniques
are under development not only to permit discovery of the
earliest occurrence of the injury but also to document the findings.

Author (TAB)



N67-35543¢ Air Force Academy. Colo. Frank J. Seiler Research
Lab.

THE HUMAN EYE-MOVEMENT MECHANISM: EXPERI-
MENTS, MODELING AND MODEL TESTING Final Report
Report

Gerald Cook and Lawrence Stark (ill. Univ., Chicago) Jun. 1967
29 p refs

(SRL-67-0005; AD-654626)

" A model for the human eye-positioning mechanism is
presented. The derivation of the model is outlined briefly. Experiments
for obtaining actual eye-movement behavior are described. Model
simulations and comparisons of these results with experimental
results are presented. The comparisons support the validity of the
model. The physical basis of the model adds meaning to the
model and insight into the operation of the actual system.

Author (TAB)

N67-3656604 School of Aerospace Medicine, Brooks AFB, Tex.
Aerospace Medical Div.

AN EXPERIMENTAL ELECTRONIC STETHOSCOPE FOR
AIRCRAFT USE Preliminary Report, 6 Jan.—23 Aug. 1966
Francis A. Brogan, Frederick G. Collins, and Morgan E. Wing
May 1967 15 p ref

(SAM-TR-67-39: AD-655060)

An experimental electronic stethoscope for use aboard
aeromedical evacuation flights and on fiight lines was developed.
Preliminary evaluation has indicated that such an instrument is
both feasible and useful aboard aeromedical-evacuation aircraft and
in patient staging areas on the flight line. Utilization of a
noise-shielded bickup and earphones mounted in a noise-protection
earmuff, plus the use of appropriate filter circuits, substantially
excludes environmental noise while enhancing the audibility of desired
sounds. Author (TAB)

N67-36685§ Bunker-Ramo Corp., Canoga Park, Calif.

EFFECTS OF COCKPIT LIGHTING COLOR ON DARK
ADAPTATION Final Report, Apr. 1966-Jan. 1967

Hugh A. Smith and Constance Goddard Wright-Patterson AFB,
Ohio, AF Flight Dyn. Lab., May 1967 83 p refs

(Contract AF 33(615)-5225)

(AFFDL-TR-67-56; AD-654652)

The report is addressed to the general problem area of
the effects of color of illumination on early dark adaptation. An
analysis of the relevant published literature is presented as it relates
to the relative benefits of red cockpit lighting as opposed to white
or other colors for night flying. A report of a demonstration which
compared the effects of green and white lighting to red lighting
on subsequent early dark adaptation is included. An annotated
bibliography of the literature reviewed for the report is also
presented. A systems approach to cockpit illumination is stressed.

Author (TAB)

N67-35603# George Washington Univ., Alexandria, Va. Human
Resources Research Office.
WEBER’S LAW APPLIED TO DISTANCE ESTIMATION
R. E. Wienke Jun. 1967 11 p refs Presented at the
Southwestern Psychological Assoc., Houston, Tex., Apr. 1967
(Contract DA-44-188-AR0-2)
{(HUMRRO-PP-26-67; AD-654346)

The stimulus situation in dynamic range estimation is examined.
The solid angle, taking into account the area of the target as well
as the distance, is used as the visual concept, and the prediction
made that range estimation would follow Webers Law. The results
support the hypothesis that absolute errors in range estimation
are an inverse function of the acceleration of the increase in size
of the solid angle representing the target. The study suggests that
one problem in research dealing with dynamic range estimation is
that the results to be expected are highly dependent on the
experimental conditions. Author (TAB)

N67-35654

N867-36613*§# National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
A REVIEW OF SOME EXPERIMENTS ON THE SYNTHESIS
OF “JEEWANU"’
tinda D. Caren and Cyril Ponnamperuma Washington, NASA,
Sep. 1967 8 p refs
(NASA-TM-X-1439) CFSTI: HC$3.00/MF $0.65 CSCL 06C

A critical assessment is presented on the data from
experiments conducted to synthesize inorganic and organic living
globules, called jeewanu. One organic group was produced
photochemically; the other was prepared from thermal polymers of
amino acids. Although the properties attributed to the jeewanu
include growth. multiplication, and metabolic activity. it was
concluded that objective, definitive experiments were not performed,
and that insufficient evidence was advanced to prove that jeewanu
are alive. M.G.J.

N67-35643# American inst. for Research, Washington, D. C.
STUDIES OF COMPONENT-TOTAL TASK RELATIONS:
ORDER OF COMPONENT-TOTAL TASK PRACTICE AND
TOTAL TASK PREDICTABILITY

Roy Omer Freedle, Albert Zavala, and Edwin A. Fleishman Mar,
1867 51 p refs

(Contract DA-49-193-MD-2632)

(AIR-E-29-3/67-TR-1: R67-4; TR-1; AD-654512)

The purpose of this study was to examine the relationships
between performance on a complex (total) task and the performance
on various components of that task when the latter are practiced
in different orders. The total task (The Complex Coordinator) was
represented as a composite of single-level and/or double-level
task components. When the order in which the various tasks was
ignored, 31.6% of the total task variance could be accounted for
by the component task scores, but when order of practice was
taken into account total task variance accounted for varied from
32.5% up to 70.6% depending on which particular double-level
and single-level tasks were combined to predict total task scores.
Thus order of practice on part tasks (component tasks) with respect
to the total task makes a difference in predicting total task
proficiency. More specifically, observed and predicted total task
scores agree better when double-level components are practiced
before the total task than when they are practiced after the total
task. Also, total task proficiency is significantly improved by prior .
practice on double-level tasks. Prior practice on single-level tasks did
not lead to significant total task improvement. Author (TAB)

N67-36654# Michigan Univ., Ann Arbor. Sensory Intelligence
Lab.
A PSYCHOPHYSICAL STUDY OF INTERPRETATION OF
PHYSIOLOGICAL RECORDINGS Final Technical Report, 1
Apr. 1964-28 Feb. 1966
Wilson P. Tanner, Jr. May 1967 21 p refs
(Contract DA-43-193-MD-2585)
(AD-654441) CFSTI: HC$3.00/MF $0.65

Studies were conducted on the ability of observers to read
records of physiological character. The records were constructed
of signals added to noise, with both the signal and noise designed
to be similar to conditions frequently encountered in physiological
recordings. The observer was presented with a trace on an
oscilloscope which was generated either by signal plus noise, or by
noise alone. He was asked to state whether the trace contained
the signal or contained only noise. During the studies he was not
permitted to see the signal without the noise. After each decision,
the observer was told if he was right or wrong. In the first of two
experiments, the signal had no uncertain parameters, while in the
second, the signal had a relatively small starting time uncertainty.
ROC curves were obtained by changing the bonus payoff schedule
for the observer. Under fixed signal conditions, d, the index of
detectability, was independent of drastic changes in the observers
criterion. In the second experiment, the slight uncertainty in starting
time was reflected in a shift of the slope of the ROC curve. The



N67-35674

change in slope was indicative of increased variance in the S +
N distribution of events. Author (TAB)

N67-36874# lilinois Univ., Urbana. Group Effectiveness Research
Lab. )

A CONSIDERATION OF TWO ASSUMPTIONS UNDER-
LYING FEIDLER'S CONTINGENCY MODEL FOR THE PRE-
DICTION OF LEADERSHIP EFFECTIVENESS

Martin Fishbein, Eva Landy, and Grace Hatch May 1967 32 p
refs

{Contract Nonr-1834(36); ARPA Order 454)

(TR-52; AD-655102)

An attempt was made to explore two of the basic assumptions
underlying Fiedlers {1964, 1965) Contingency Model: (1) the
assumption that different group-task situations require a different
leader-group member interaction, i.e., demand different types of
leadership behaviors; and (2) the assumption that these demands wilt
covary systematically with the three dimensions of the group-task
situation specified by the Contingency Model. One hundred forty-one
male undergraduates rated the way they believed the Most Effective
Leader {(MEL) should perform in each of eight group-task situations
on a Behavioral Description Questionnaire. The results indicated
that although these ratings of the MELs behavior did vary across
the different group-task situations, the ratings were significantly
influenced by only two of the three group-task dimensions isolated
by Fiedler, namely, the leader-member relations and the position
power dimensions. Additional hypotheses related to the Contingency
Mode! were also investigated and discussed. Author (TAB)

N67-35684# Logistics Management Inst., Washington, D. C.
FORECAST OF AIRLINE PILOT REQUIREMENTS

May 1967 55 p refs

(Contract ARPA SD-27 1)

(AD-654182)

The report presents a forecast of pilot needs by the U.S.
certificated route air carriers up to 1980. The forecast of active
pilot employment was made in two ways: direct extrapolation of
past employment trends; and estimates based on the forecast size
and composition of the air carriers aircraft fleet. Forecasts of
annual pilot attrition were included to arrive at annual estimates of
new pilot demand. Since the long-range trend is of primary
interest, short-term variations have not been highlighted. Based on
the analyses qualifications detailed in the report, the most probable
level of U. S. certificated route air carrier active pilot employment
will be around 44,000 in 1977. The total number of new pilot
hires during the next ten years is forecast to be around 31,000.

TAB

N67-35742§ George Washington Univ., Alexandria, Va. Human
Resources Research Office.

HUMAN FACTORS RESEARCH IN SUPPORT OF ARMY
AVIATION

Erancis H. Thomas, Paul W. Caro, Jr., and Wiley R. Boyles Jun.
1967 21 p refs Presented at the 13th Ann. Symp. of the
Southeastern Psychological Assoc.. Atlanta, Apr. 1967 /ts Profess.
Paper No. 27-67

{Contract DA-44-188-AR0-2}

(AD-655126)

Three papers were presented as part of a symposium concerned
with human factors implications in army aviation performance and
training. The first paper deals with human factor problems in
complex systems, particularly problems encountered in the aerial
reconnaissance and surveillance subsystem of the combat intelligence
system. The initial concern has been to improve human effectiveness
in collecting battle area information through new training methods
and techniques. the second paper deals with the effectiveness of
the synthetic helicopter flight training devices and their usefulness
for transfer of training from a rotary-wing instrument flight
qualification course to performance on the actual helicopter. The

third paper concerns research on aviator stresses during combat
missions. The research objectives were to provide the army with
readily usable information to variables that affect aviator performance,
and to integrate this information into a system of performance
prediction. Author (TAB)

N67-35765  Nuklearni Institut Jozef Stefan, Ljubljana (Yugo-
slavia).

FAST NUCLEAR MAGNETIC RESONANCE SELECTION
METHOD IN PLANT BREEDING FOR HIGHER OIL CONTENT

|. Zupancic, S. Vrscaj, J. Porok, |. Levstek, V. Erzen et al Apr.
1967 8 p refs

(N1JS-R-500)

A new wide line nuclear magnetic resonance (NMR) technique
for the fast, selective, and inexpensive determination of oil content
in single kernel samples of maize and sunflower seeds is described.
In this method the selection decisions are based on the properties
of individual kernels and not on population averages, the kernels
are neither destroyed nor biologically damaged during the analysis.
and a large number of samples can be analyzed in a short period
of time. This method also has higher speed and selectivity than
the conventional wide line NMR method. The selectivity of the
method is based on the different degree of mobility of the various
hydrogen containing constituents of plant seeds. RNA.

N67-35768*§ General American Transportation Corp., Niles. 1Il.
Research Div.
ADVANCED CONCEPT OF A LABORATORY-TYPE OXYGEN
RECLAMATION SYSTEM FOR MANNED SPACECRAFT
A. J. Glueckert and G. A. Remus [1967] 81 p refs
{Contract NAS1-5269)
(NASA-CR-66403) CSCL 06K

Three processes comprising an oxygen reclamation system
were investigated: electrolytic reduction of carbon dioxide in a
molten carbonate electrolysis cell, oxygen permeation through a
heated silver membrane, and catalytic disproportionation of carbon
monoxide to carbon and carbon dioxide. The electrolysis cell
effectively reduced carbon dioxide giving essentially theoretical yields
of oxygen at the operating temperature of 1300°F. The electrolyte
was a molten mixture of the carbonates of sodium. lithium and
potassium immobilized by magnesium oxide to form a non-flowing
matrix. Quantitative reduction of CO2 could not be related to the
power input due to cell body corrosion and electrolyte cross-leakage
problems. These same problems prevented fabrication of a fully
operational cell; due to a shift in emphasis to fabrication of the
catalytic reactor, all of the research planned for this component
was not completed. The catalytic reactor effectively disproportionated
carbon monoxide to carbon dioxide and carbon. The most effective
catalyst was H-219 nickel oxide. Conversion averaged 85% of
theoretical with pure CO feed, and 52% with a 1:1 mixture of CO and
CO,. A one-tenth man capacity laboratory model was fabricated
and operated continuously for eight days with the 1:1 CO and
CO, feed mixture. Author

N67-35782§ Naval Radiologicai Defense Lab., San Francisco.
Calif.
EFFECTS OF ULTRAVIOLET LIGHT IRRADIATION AND
HEAT SHOCKS ON CELL DIVISION IN SYNCHRONIZED
TETRAHYMENA
A. C. Giese (Stanford Univ.) and D. Stuart Nachtwey 24 May
1967 28 p refs Prepared jointly with Stanford Univ.
{Grant PHS-C-3461)
(USNRDL-TR-67-58; AD-654715)

The division of synchronized Tetrahymena pyriformis (strain
W) irradiated with low doses of ultraviolet light is delayed if the
irradiation is administered during the first 30 minutes after the
end of the synchronizing treatment. After a short period of transition,
division in most cells is not delayed even by relatively high doses.
The delay induced by a particular low dose administered at any



time up to the transition to insensitivity is essentially constant.
The division of synchronized cells is delayed by heat shocks (34
plus or minus 0.1C, for 20 minutes) appiied at any time up to
approximately 60 minutes after the end of the synchronizing
treatment. After this time, for any single cell in a sample, there is
an instantaneous transition to heat-shock insensitivity. The delays
in cell division induced by heat shocks increase with time from
the end of the synchronizing treatment, attaining a maximum just
before the transition to insensitivity. The two different transition
times in the responses of synchronized cells to UV and to heat
shock are interpreted as representing the completion of two different
processes in the final preparation of the cells for division. The
qualitative and quantitative differences between the responses to
UV and to heat shock suggest that two different substances are
involved, one sensitive to UV and one to heat. Some evidence is
presented that suggests that the completion of the heat-sensitive
process depends upon the UV-sensitive process.  Author (TAB)

N67-35845§ Atomic Energy Establishment, Winfrith (England).
Radiological and Safety Div.
USE OF ULTRASONICS TO INVESTIGATE SOFT TISSUE
THICKNESSES ON THE HUMAN CHEST
D. Ramsden, C. O. Peabody. and R. G. Speight Mar. 1967
18 p refs
(AEEW-R-493) CFSTI: HC $3.00/MF $0.65

The measurement of soft tissue thicknesses over the chest
of nineteen male subjects using an ultrasonic probe is described.

The apparatus and techniques are briefly described. The results .

are tabulated, and correlations of the mean soft tissue thicknesses
with various combinations of body parameters are given. Variations
in the distribution and amount of soft tissue between the chests
of individuals mean that large corrections must be applied to
results obtained from in vivo estimation of 239py and 24'Am
in the human lung. The best correlations obtained enable the
mean soft tissue thickness to be predicted to within 0.2 cm {85%
confidence limit} from a knowledge of the individuals weight,
height and chest circumference. The corresponding error in an
estimation of 23%Py in the lung would be +20%. NSA

N67-35872*# Dunlap and Associates, Inc., Santa Monica, Calif.
HUMAN OPERATOR RESPONSE SPEED, FREQUENCY, AND
FLEXIBILITY: A REVIEW, ANALYSIS AND DEVICE DEMON-
STRATION
M. J. Wargo, €. R Kelley, M. B. Mitchell, and D. J. Proisin
Washington, NASA, Sep. 1967 80 p refs
{Contract NAS12-103)
(NASA-CR-874) CFSTI: HC $3.00/MF $0.65 CSCL O5H

A muscle action potential control, simultaneous visual-auditory
display device was developed to demonstrate the increase in
operator response speed. frequency and flexibility that can accrue
from advanced manual control techniques. In a discrete control
situation, muscle action potential control was found to increase
response speed by approximately 100 ms and simultaneous
visual-auditory display was found to reduce response time by an
additional 40 ms. In a continuous control situation, muscle action
potential control via the facial muscles increased operator response
bandwidth across a range of forcing function amplitudes. Author

N67-35873# New York Research Group, Inc.. N. Y.

A MATHEMATICAL MODEL FOR THE PERCEPTION OF
TONES IN CONTEXT (ll) Final Report, 16 May 1966-15
May 1967

David Rothenberg May 1967 51 p refs

(Contract AF 49(638)-1738)

(TR-Il: AFOSR-67-1489; AD-655117)

A mathematical model was applied to the perception of
stimuli which carry information, e.g. phonemes of spoken language.
Morse Code signals, musical tones and rhythms. This report is
restricted to that version of the model which applies to perception

N67-35989

of tones in a musical context. (See also AD-647 270). The model
described proposes a method by which a listener differentiates
and classifies the great number of different stimuli provided by
music, such as musical intervals, durations, or timbres, using only a
small number of learned classifiers. Such classifiers are orderings
of stimuli and are extracted from the contexts in which the stimuli
appear. It is postulated that these orderings rather than any fixed
magnitudes are learned and remembered. Bounds on the structure
of these classifiers and those distortions of perception which
characterize the use of each are deduced. The relationship is
developed between the structure of each of these classifiers and its
potential usefulness in transmitting information. A Gestalt description
of perception resuits in which extremely complex and varied
phenomena can be perceived without proportionately large human
memory. The decoding of information carried by stimuli within
such Gestalt contexts is implicit in the model. Author {TAB)

N67-35903§ Defence Research Board, Ottawa {Ontario).
CONTENT OF AMINO-ACIDS IN THE DIFFERENT AREAS
OF THE BRAIN UNDER CONDITIONS OF HYPEROXIA
T. N. Pogorelova May 1967 5 p refs Transl. into ENGLISH
from Doki. Akad. Nauk SSSR (Moscow), v. 167. no. 6, 1966
p 1421-1422
(T-483-R) CFSTI: HC $3.00/ MF $0.65

The content of free amino-acids in the different areas of
the brain was investigated in rabbits during the pre-paroxysmal
and paroxysmal phases of the effect of oxygen under pressure. In
rabbits exposed to oxygen at 6 atm pressure the paroxysms began
within 12 to 18 minutes. The amino-acid composition of brain areas
was studied by a combined electrophoretic and chromatographic
method. In the hemispheres and the thalamus the total content of
amino-acids was higher than in other areas of the brain. The
various amino acids present in the brain during hyperoxia are
tabulated. S.P.

N67-35921*# National Aeronautics and Space Administration,
Washington, D. C.
INFLUENCE OF FREQUENCY, NUMBER, AND LOCUS OF
STIMULI ON THE |INTENSITY DEPENDENCE OF
VIBRATORY EVOKED CORTICAL RESPONSE IN MAN
H. Fruhstorfer Aug. 1967 60 p refs Transl. into ENGLISH
of the book “Der Einfluss von Reizfolgefrequenz, Reizanzahl, und
Reizort auf die Intensitaetsabhaengigkeit Vibratorisch Ausgeloester
Corticaler Antworten Beim Menschen” Erlangen. Univ.. (W.
Germany), 1966 92 p
(NASA-TT-F-11193) CSCL 06P

The variables influencing the relation between stimulus and
averaged cortical response. such as adaptation, fatigue. and
habituation, are discussed. The area of the potential waves is
investigated, indicating that this represents a criterion for the ion
shift during the synchronized data processing of a cerebral functional
unit. The discontinuity of the intensity function of cortical response
to vibratory stimuli of the fingertips. located about 40 db above
the threshold of sensitivity, is interpreted as a proof for the
existence of two receptor populations of differing sensitivity. It is
found that the latency is not so much a function of the number of
neurons passed but a manifestation of data processing of differing
duration The vibratory evoked potentials decreased with increasing
frequency of stimulus application, differing from findings for other
Sensory systems. Author

N67-35989* Oregon State Univ., Corvallis.

AMMONIFYING, NITRIFYING, AND SULFUR OXIDIZING
CAPACITY OF CHILE DESERT SOILS Progress Report

W. B. Bollen and Fred Au 31 May 1967 12 p refs Prepared
for JPL

(Contracts NAS7-100: JPL-950983)

(NASA-CR-88021) CSCLO6M




N67-36006

Methods are described and results given for a soil fertilization
program based on microbial activity in releasing plant nutrients in
desert soils. Most of the arable soil samples studied displayed at
least 50% ammonification. One of the soils gave 73% nitrification.
Within limits of experimental error, other soils showed no
nitrification. This fack is attributed not only to salinity but also to
pH values above the threshold value for nitrite formation in soils.
All of the soil samples investigated are low in sulfur oxidizing
capacity. Data tables presented on Chile desert soil properties include:
detritus, moisture, and water-holding capacities; and summaries of
ammonification, nitrification, and sulfur oxidation capacities. EC

N67-36006# Philco Corp.. Willow Grove, Pa. Biomedical
Engineering Lab.

MYOPOTENTIAL PATTERNS AND EXTERNAL CONTROL:
EFFECTS OF PRACTICE AND FATIGUE, AUGUST 1,
1965-JULY 31, 1966

Roy W. Wirta, Kevin A. Cody, and Ray F. Finley 31 May 1967
38 p ref

(Contract Nonr-4292(00))

(AD-655140}

A motor performance test was devised to ascertain myoelectric
response associated with practice and fatigue effect. Five subjects
participated in the study over a period of three weeks during
which practice and test sessions were uniformly spaced. Using
performance times as a criterion measure of proficiency, associated
myoelectric data were correlated to determine total electrical
energy output and synergic pattern relationships. Results revealed
individual responses, but in general, also revealed an increase in
total electrical energy output when performance times were
significantly reduced. Except during post-fatigue tests, there was no
absolutely repeatable pattern (relative ranking by amplitudes) of
the multiple contracting muscles. Author (TAB)

N67-36016# Melbourne Univ., Parkville (Austraha).

DYNAMICS OF A ROLE THEORY FOR THE WORKER'S
JUDGEMENT

Richard C. S. Trahair Jul. 1967 46 p refs

{Contract Nonr-2296(02))

(TR-18; AD-654894)

Specific illustrations are presented to show that the worker
seeks a degree of control over the physical demands and intrinsic
satisfaction of task performance; authority, pay and security of
positions; task competence and the mateship relation of persons.
The extent to which the worker seeks control over additional benefits
and promotion features of positions is limited by the kind of
benefit under consideration, and the success ideology which
characterize the lives of men at the lower levels of industrial
administration. TAB

N67-36045¢# Air Force Systems Command, Brooks AFB, Tex.
Arctic Aeromedical Lab.

THE COMBINED EFFECTS OF COLD AND EXERCISE ON
THE TRICEPS SURAE REFLEX

Jack H. Petajam and Charles J. Eagan May 1967 20 p refs
(AAL-TR-66-15; AD-655069)

The one-half relaxation time (1/2 RT) for the triceps surae
reflex was studied in four subjects after five-minute runs at 134
m/min (5 mi/hr} on a treadmill set at 10% grade. This exercise
decreased 1/2 RT to 90% of normal. Cooling by immersion to
the neck for 60 min in a stirred 30C bath enhanced the exercise
effect on 1/2 RT {(decreased it to 87%) whereas cooling alone
lengthens the relaxation phase. Eight highly-fit athletes (U. S. Biathlon
Team) who exercised at the higher level of 6 min at 188 m/min
{7 mi/hr) and 8.6% grade, showed a greater effect on 1/2 RT:
a decrease to 83% of the pre-exercise value. The shortening of
relaxation time by exercise appears to be a warm-up phenomenon
related to local metabolic changes in muscle which, paradoxically,
are enhanced by whole-body cooling. Author (TAB)

N67-36086# School of Aerospace Medicine, Brooks AFB, Tex.
EFFECT OF MENTAL EXERCISE ON PAROTID FLOW RATE
IN THE HUMAN

Ira L. Shannon Apr. 1967 12 p refs

(SAM-TR-67-36; AD-654293)

Three experiments were carried out in which paired parotid
fluid samples were collected from 225 healthy young adults in an
effort to ascertain the effect of mental exercise on rate of flow.
Samples were collected without exogenous stimulation and with
paraffin and sugared chewing gum employed as eliciting agents.
Mental exertion involved adding columns of whole numbers four
digits wide and four digits in height. Subjects were sampled that
performed no arithmetic computations, others that solved problems
during the second collection interval, while others performed the
computations while providing the initial sample. There was no
indication in any of the 3 experiments that mental concentration
produced a significant effect on the rate of parotid flow.

Author (TAB)

N67-36123*# National Aeronautics and Space Administration,
Washington, D. C.
STUDY OF THE CUMULATIVE EFFECT OF IMPACT
ACCELERATIONS [ISSLEDOVANIYE KUMULYATIVNOGO
DEYSTVIYA UDARNYKH PEREGRUZOK]
S. A. Gozulov, N. P. Morozova, and V. A. Elivanov Aug. 1967
7 p refs Transl. into ENGLISH from Kosmich. Biol. i Med.
{(USSR). v. 1,no. 2, 1967 p 22-26
(NASA-TT-F-11134) CFSTI: HC $3.00/MF $0.65 CSCL 06C
Experiments on rats were performed to study the cumulative
effect of impact accelerations of 600 g revealed at postmortem
examinations. The accelerations were applied at different intervals
and subcritical landing velocities. The cumulative lesions resulting
from repeated exposures with an hour interval were detected as
the primary lesion of the lungs similarly to the effect of a single
exposure at supercritical velocities. Lesions developed after a
comparatively small number of repeated exposures (3 to 5) for a wide
range of subcritical velocities (7 to 4-5 m/sec). The aftereffect .
period covers over 24 hours and is related to reactive changes in
individual organs. Author

NB7-36129# Joint Publications Research Service, Washington.
D. C.

SIMULATION IN BIOLOGY AND MEDICINE

V. M. Glushkov, ed. et al 3 Aug. 1967 44 p refs Transl. into
ENGLISH of the book ‘“Modelirovaniye v Biologii i Meditsine”
Kiev, Nauk.-Dumka, no. 2, 1966 p 6-40,75

(JPRS-42066; TT-67-32696) CFSTI: HC $3.00/MF $0.65

CONTENTS:

1. POSSIBILITIES AND PROSPECTS OF SIMULATION OF
MENTAL FUNCTIONS N. M. Amosov p 1-7 (See N67-36130
21-04) .
2. THE MEMORY PROBLEM IN NEUROPHYSIOLOGICAL
AND BIOCYBERNETIC ASPECTS K. A. Ivanov-Muromskiy and
E. T. Golovan p 8-13 refs (See N67-3613121-04)

3. DYNAMICS OF IONIC CONDUCTANCES OF THE
NERVOUS MEMBRANE Yu. G. Antomonov p 14-21 refs
(See N67-3613221-04)

4. THE IONIC THEORY OF EXCITATION OF NERVE
TISSUE A. B. Kotova p 22-28 refs {See N67-36133 21-04)

5. FEEDBACK IN THE BIOELECTRICAL CONTROL SYSTEM
FOR THE MOVEMENTS OF MAN L. S. Aleyev and S. G.
Bunimovich p 29-34 refs (See N67-36134 21-04)

N67-36130§# Joint Publications Research Service, Washington,
D. C.

POSSIBILITIES AND PROSPECTS OF SIMULATION OF
MENTAL FUNCTIONS



N. M. Amosov . /n its Simulation in Biol. and Med., 3 Aug. 1967
p 1-7 (See N67-36129 21-04)

In a study of mental functions, the human brain is likened to
a computer. The definition of simulation is given as any cognitive
process, and a model is defined as any structure in which the
information about the structure and function of another system is
reflected. Computer programming and information processing for
the cortex are discussed. It is suggested that the creation of an
artificial brain must be constructed on other principles, in cooperation
with psychologists, physiologists, and mathematicians. R.LIL

N67-36131# Joint Publications Research Service, Washington,
D.C.
THE MEMORY PROBLEM iIN NEUROPHYSIOLOGICAL AND
BIOCYBERNETIC ASPECTS
K. A. lvanov-Muromskiy and E. T. Golovan /n jts Simulation in Biol.
and Med., 3 Aug. 1967 p 8-13 refs Presented at 2d All-Union
Conf. on Neurocybernetics, Oct. 1965 (See N67-36129 21-04)
A general discussion is presented of the basic prerequesites for
simulation of human memory in the light of certain assumptions
of neurophysiology and biocybernetics. Some arguments are briefly
outlined on the model simulating the human memory. R.LL

N67-36132§ Joint Publications Research Service, Washington,
D. C

DYNAMICS OF IONIC CONDUCTANCES OF THE NERVOUS
MEMBRANE

Yu. G. Antomonov /n its Simulation in Biol. and Med., 3 Aug.
1967 p 14-21 refs (See N67-36129 21-04)

An attempt is made to describe the experimental facts
obtained by Hodgkin-Huxley in a new way and confirm the
correctness of the new mathematical interpretation of the dynamics
of the ionic components by calculations and simulation. R.LL

N67-36133§ Joint Publications Research Service, Washington,
D. C.

THE IONIC THEORY OF EXCITATION OF NERVE TISSUE

A. B. Kotova /n jts Simulation in Biol. and Med.. 3 Aug. 1967
p 22-28 refs {See N67-36129 21-04)

Open literature sources are briefly reviewed on the ionic theory
of excitation of nervous tissue. Two hypotheses are assumed and
odtlined: (1) The total conductance of the membrane depends on
the difference in the conductances with respect to the ions passing
through the membrane from inside to outside and the ions passing
through the membrane from outside to inside the nerve fiber
{cell). {2) The process of generation of the spike potential is unstable
in nature and takes place in accord with the principle of systems
with positive feedback. R.LI.

N67-36134# Joint Publications Research Service, Washington,
D. C
FEEDBACK IN THE BIOELECTRICAL CONTROL SYSTEM
FOR THE MOVEMENTS OF MAN
L. S. Aleyev and S. G. Bunimovich /n its Simulation in Biol. and
Med.. 3 Aug. 1967 p 29-34 refs (See N67-36729 21-04)
Feedback in the creation of technical systems for the control
of the active motions of man is briefly considered. These active
motions of humans are a complex process in which a large number
of functional units participate. The control information comes from
the central divisions of the nervous system to the servomechanisms
of the organism (the muscles), being subject to correction at
various stages of the passage. A block diagram of a muitichannel
control device with feedback circuits of the bioelectro-location
type is depicted. R.LI

N67-36181*4 Scientific Translation Service, La Canada, Calif.
ACCLIMATIZATION [ACCLIMATISATION]

N67-36407

R Virchow Washington, NASA, Jul. 1967 13 p refs Transl
into ENGLISH from Z. Ethnologie {Germany), 1885 p 202-214
(Contract NASw-1496)
(NASA-TT-F-11147) CFSTI: HC$3.00/MF$0.65 CSCL 06P
Acclimatization of Europeans to hot climates is discussed.
Experience in Algeria. Africa, Australia, Micronesia, and other
places is described. A differentization is made between acclimatization
of the individual and the race. Author

N67-36187*§ American Inst. of Biological Sciences. Washington,
D. C..Bioinstrumentation Advisory Council.
A SURVEY OF /N VIVO ENERGY SOURCES
J. J. Konikoff (GE, Valley Forge, Pa) 1 May 1967 22 P
refs  Prepared in cooperation with General Electric Co. /ts BIAC
Inform. Module M9
{Contracts NASr-132; NAS2-140: Nonr-4526(04))
(AD-654702) CSCL 06B

Recent engineering advances in medicine have permitted the
application of various protheses for the correction of physiological
defects. Such devices as cardiac pacemakers, diaphragm stimulators,
and artificial limbs have been greatly improved in effectiveness.
Long term implants of electronic gadgetry have also become relatively
commonplace in the biomedical community as a means for
measuring several physiological parameters in situ. In both cases
cited above. the power supply plays a vital role--because of its
impact on the volume and life of the device. Although miniature
batteries are doing an effective job in these applications, their two-
or three-year life requires surgical procedure for replacement. To
reduce this, other energy sources are being investigated. One
approach is to use the body during its normal functioning to drive
an electric power source. Bioelectric potentials, muscle motions,
and implanted fuel cells are some of the approaches being
investigated with varying degrees of success. (Another approach is
to transmit the power through the skin by inductive coupling or
in the form of radio frequency energy. This technique relieves the
problems of battery life since the power pack is external and can
be easily replaced.) Author (TAB)

N67-36189# Grumman Aircraft Engineering Corp., Bethpage,
N. Y. Research Dept.

MANUAL CONTROL SYSTEM ANALYSIS AND DESIGN
USING A PARAMETER PLANE METHOD

S.Suh Aug. 1967 53 p refs

(RE-299)

An exact and useful graphic method for analyzing the
stability of manuai control systems including operator time delay is
developed by using the parameter plane technique. This method
can be applied to the analysis and design of n'M order control
systems with two adjustable parameters. The aim is to derive and
formulate the basic equations in a way that will be easily understood
and to show by examples how the method can be applied to
manual control systems. Author

N67-36407# Aerospace Medical Div. Arctic Aeromedical Lab.,
Fort Wainwright, Alaska.

THE EFFECTS OF LOW MOLECULAR WEIGHT DEXTRAN
ON CARDIOVASCULAR AND METABOLIC PARAMETERS
IN DOGS Technical Report, Jan.—-Mar. 1967

Eugene Evonuk and Francis J. Sullivan Jun. 1967 18 p refs
(AAL-TR-67-8: AD-655070)

Two series of experiments were carried out to determine
the species specificity and some cardiovascular and metabolic
responses to infused LMD {low molecular weight dextran, 40,000)
in dogs. Cardiac output, limb blood flow arterial pressure, heart
rate. hematocrit, circulating histamine levels, 02 corisumption, CO2
production, and respiratory minute volume were measured prior to
and at various intervals after LMD infusion. The infusion of LMD
resulted in a marked increase in limb blood flow, cardiac output,
02 consumption, and CO2 production, a decrease in hematocrit,




N67-36417

systemic and peripheral resistance. with no significant change in
mean arterial pressure, heart rate, and circulating histamine levels.
In dogs. these responses were, for the most part, in the opposite
direction from those observed in the rat, and a species variability
to infused LMD was indicated. It was concluded that the marked
increase in peripheral blood flow was due to a slight hemodilution,
a decrease in resistance with a resultant increased perfusion of
blood throughout the entire capillary bed. These findings further
support the use of LMD for the improvement of blood flow in
some ischemic conditions. Author (TAB)

N67-36417§ George Washington Univ., Alexandria, Va. Human
Resources Research Office.

TRAINING RESEARCH UTILIZING MAN-COMPUTER
INTERACTIONS: PROMISE AND REALITY

William A. McClelland Jun. 1967 19 p refs Presented at the
Avionics Panel Program on Nat. and Artificial Logic Processors,
AGARD, Athens, Jul. 1963 /ts Profess. Paper 23-67

(Contract DA-44-188-AR0-2)

(AD-654818)

The paper was presented as part of the Avionics Panel
Program on Natural and Artificial Logic Processors. sponsored by
the Advisory Group for Aeronautical Research and Development,
NATO. Several conceptual propositions in regard to man and the
computer are offered. The nature of training research is examined
There is also a brief categorization of human behavior to suggest
some of the uses and some of the difficulties in the utilization of
computers in training research. The role of the training research
psychologist dealing with large groups of people in mass instruction
in a military setting is discussed, as is the importance of the
computer for data processjng and as a tool for simulating complex
behavior. Author (TAB)

N67-36424§ Technische Hochschule Munchen (West Gerinany).
Fakultaet fuer Allgemeine Wissenschaften.
INVESTIGATIONS CONCERNING SHORT-CHAIN FATTY
ACID SYNTHESIS IN C/ TYROBUTYRILU {UNIERDUCH-
UNGEN UEBER KURZKETTIGE FETTSAEURESYNTHESE IN
Cl. TYROBUTYRICUM )
Sandra K. Erickson (Ph.D. Thesis) Jul. 1966 66 p refs In
GERMAN

Investigated was the incorporation and distribution of tritium in
butyric and acetic acids which were formed through fermentation
of various substrates in tritium-marked water by Clostridium
tyrobutyricum. The values were approximately as theoretically
expected during the synthesis of acetate by the Embden—-Meyerhof
method. Tritium incorporation and distribution was also studied in
butyric and acetic acids which were synthesized by C/. tyrobutyricum
from such other marked substrates as glucose-1-T, glucose-6-T,
acetate-2-T, pyruvate-3-T, mannite-2-T, glycerin-2-T, and lactate-2-T.
Only a moderate number of back reactions occurred during the
incubation of unmarked butyrate and acetate in tritium-marked water
with reduced cells. The absolute configuration on C-3 of the
butyrate, which is formed by the C/. tyrobutyricum from mannite-2-T,
was determined by means of the stereospecific-working
propionyl-CoA-carboxylase. Transl. by K.W.

N67-36427# School of Aerospace Medicine, Brooks AFB, Tex.
Aerospace Medical Div.

MEASUREMENT OF SERUM {ONIC CALCIUM USING A
SPECIFIC ION ELECTRODE, AUGUST 1966 JANUARY 1967
Dorothy E. Arnold, Marion J. Stansell, and Harry H. Malvin May
1967 15 p refs

(SAM-TR-67-43; AD-655062)

A recently developed calcium ion electrode was evaluated
for use in the routine measurement of serum ionic calcium. The
electrode, used in conjunction with an expanded scale pH meter,
permits the direct and accurate assay of ionic calcium in fresh
serum samples with 2 minimal expenditure of time and materials.
Factors found to be critical to reliable operation include electrode

mounting configuration, diluent for the calibration standards,
sample preparation, control of pH, uniformity of sample volume and
thermostasis. Analytic precision--a function of electrode placement,
instrumental stability and readout parallax--is routinely excellent.
Discrimination and recovery studies indicate the minimal assayable
concentration differences to be between 0.2 and 0.3 mg.%. The
electrode appears to be applicable to a wide variety of clinical
and nonclinical investigations. Author (TAB)

N67-36429§ General Dynamics Corp., Groton, Conn. Electric
Boat Div.
RESEARCH AND DEVELOPMENT OF A WASTE
MANAGEMENT UNIT FOR A MANNED SPACE VEHICLE
Technical Report, Dec. 1965—Dec. 1966
John Dodson and Harold Wallman Wright-Patterson AFB, Ohio,
AMRL, Apr. 1967 27 p refs
(Contract AF 33(615)-3340)
(U-413-66-145. AMRL-TR-67-2: AD-654306)

A waste management unit (laboratory model) for use in
a space simulator was designed, fabricated, and tested. The unit
was designed to: Support 4 men for 30 days. Operate for five
30-day simulated missions. Operate under weightless or normal
gravity conditions. Collect urine and feces separately but
simultaneously while the user is in the seated position. Collect
urine when the user is in the standing position. The unit incorporates a
single sphere to collect, dehydrate, and store feces. This precludes
the necessity of manual transfer of waste. Positive odor control is
achieved with a forced air fiow. Author (TAB)

N67-36478# Johns Hopkins Univ., Baltimore, Md. Dept. of
Statistics.
DIFFUSION OUT OF A TRIANGLE
W. Smith and G. S. Watson Jan. 1967 18 p refs
(Contract Nonr-4010(09); Grant NIH GM-1237-04)
(TR-67; AD-654459)

A problem in molecular genetics called for the following resuit.
If a particle is dropped at random on a right-angled isosceles
triangle, and thus allowed to execute symmetrical Brownian motion,
the chance that it will first leave the triangle via the hypotenuse
is 0.41062. An inequality and two methods of deriving this
probability are illustrated. The most useful source of solutions to
diffusion problems of this kind is the torsion problem of elasticity.

Author (TAB)

N67-36480*# National Aeronautics and Space Administration,
Washington, D. C.
EXTREMAL FACTORS OF LONG-TERM SPACE FLIGHT
AND HEALTH REQUIREMENTS FOR SPACECRAFT CREWS
[EKSTREMAL'NYYE FAKTORY DLITEL'NOGO KOSMICHES-
KOGO POLETA | TREBOVANIYA K SOSTOYANIW 2ZDO-
ROV'YA CHLENOV EKIPAZHEY KOSMICHESKIKH KORA-
BLEY]
P. V. Buyanov and V. G. Terent'yev Aug. 1967 4 p refs
Transl. into ENGLISH from Kosmich. Biol. | Med. (USSR). vol. 1,
no. 2, 1967 p 52-54
(NASA-TT-F-11136) CFSTI: HC $3.00/MF$0.65 CSCL 06S
Medical selection of spacecraft crews for long-duration space
missions is discussed. In view of individual differences in functional
limits and tolerance to flight factors, it is suggested to base
physical aptitude requirements for candidates on the effect of
environmental space flight factors upon the human organism and
its tolerance limits. Positive selection is predicated on satisfactory
resistance to space-simulation tests (acceleration, physical stress,
oxygen starvation, orthostatic tests}). Author

N67-36491*# AiResearch Mfg. Co., Los Angeles, Calif.

STUDY OF ASTRONAUT CAPABILITIES TO PERFORM
EXTRAVEHICULAR MAINTENANCE AND ASSEMBLY
FUNCTIONS IN WEIGHTLESS CONDITIONS



E C. Wortz, L. E. Browne, W. H. Shreck, A. J. Macek, W. G.
Robertson et al Washington, NASA, Sep. 1967 431 p refs
{Contract NAS1-5875)
(NASA-CR-859) CFSTI: HC$3.00 CSCLO5H

Experiments were conducted on man’s capabilities to perform
manual work in the weightless environment. More than 200
experimental conditions were studied. The independent variables
were simulation techniques, tasks, locomotion aids, restraint devices,
and tools. This document describes the final results of both the
analytical and experimentai studies. Conclusions are drawn with
respect to the effects of the independent variables, the human
engineering observation, quantitative analyses, and physiological
parameters. Hypotheses are advanced concerning the improvement
of work in the weightless environment. Author

N67-36527*§ Stanford Univ., Calif. Instrumentation Research
Lab.
MICROORGANISMS—EXPLORATIONS IN EXOBIOLOGY
Status Report, 1 Oct. 1966—1 Apr. 1967
Joshua Lederberg and Elliott C. Levinthall 1 Apr. 1967 98 p
refs
(Grant NsG-81-60)
(NASA-CR-88326: IRL-1056) CFSTI: HC $3.00/MF $0.65 CSCL
06M

Technical details for continuing projects in exobiology are
summarized. General project areas reported on include: fluorometry,
gas chromatography and optical resolution, mass spectrometry,
computer managed instrumentation, and atmospheric effects on
photographic resolution. These projects contribute to technical
mastery of problems in exobiology by furnishing specific analytical
techniques of high sensitivity and discrimination for the detection
of exotic life. A description of DENDRAL, a computer program
used for generating and filtering chemical structures, is appendixed.

R.LL

N67-36530f Technische Hochschule Munchen (West Germany).
Fakultaet fuer Maschinenwesen und Elektrotechnik.
CONCERNING THE CONDUCTIVITY OF VARIOUS GASES
IONIZED WITH TRITIUM BETA RAYS AND USE OF SUCH
RAYS AS ATMOSPHERIC ION SOURCES IN THE
BIOCLIMATOLOGY [UEBER DIE LEITFAEHIGKEIT
VERSCHIEDENER MIT TRITIUM-BETA-STRAHLERN
IONISIERTER GASE UND DIE ANWENDUNG SOLCHER
STRAHLER ALS LUFTIONENQUELLE IN DER
BIOKLIMATOLOGIE]
Umur Buektas (Ph.D. Thesis) 1966 190 p refs In GERMAN

The ionization characteristics of tritium beta rays are studied
in air, oxygen, nitrogen, carbon dioxide, and argon. Measured was
the dependence of. the ionizing current on electric field strength,
gas pressure, and gas temperature, and from measurements of
the maximum ion yield of tritium sources in dependence from gas
pressure it was possible to determine the range of 18 keV-electrons.
The measuring method can also be used to obtain information on
the energy dependence of the actual range of medium-energy

electrons. Other experiments were conducted to determine the .

bioclimatic effect of atmospheric ions produced by tritium beta rays
on several physiological parameters, among them the breathing
and pulse frequencies of humans. An improved electronic method
and a fully transistorized apparatus were also developed for
measurements in these experiments. "Transl. by KW.

N67-36580*# IIT Research inst.. Annapolis, Md.
LIFE IN EXTRATERRESTRIAL ENVIRONMENTS Quarterly
Status Report, 31 May—-31 Aug. 1967
Aug. 1967 11 p
(Contract NASr-22/14-003-001)
(NASA-CR-88134; IITRI-L6023-10) CFSTI: HC $3.00/MF $0.65
CSCL O6F

Summary experimental results are presented on life processes
in simulated planetary environments. 8. cereus and PA 3679 spore

N67-36614

suspensions were heat-shocked at 80°C for 10 minutes just before
use. Soil ecology experiments initiated were divided into key, or .
screening, and testing, or confirmatory types. The effect of 100%
carbon dioxide at 5 mb pressure on S. aureus is shown graphically.
The soil ecology experiments in a simulated Martian environment
were conducted to evaluate the minimum moisture and numbers
required for growth and survival of the following microorganisms:
Bacillus cereus, Lactobacillus plantarum, Pseudomonas aeruginosa,
Putrefactive Anaerobe (PA 3679). S. aureus, and Streptomyces
albus. R.LL

N67-36592*# Martin Co., Baltimore, Md. RIAS Div.
CHEMOSYNTHETIC GAS EXCHANGER Final Report, 8 Jun.
1964-14 Mar. 1967
Leonard Bongers and John C. Medici Apr. 1967 66 p refs
{Contract NASw-971)
(NASA-CR-88357; ER-13634-11) CFSTH: HC $3.00/MF $0.65
CSCLO6K

A chemosynthetic bioregenerative system for use in long-term
space exploration is described that employs a functional coupling
of electrolysis of water with biosynthesis by hydrogen bacteria. A
considerable portion of man’s metabolic wastes can be processed
and recycled in this ecosystem; and presently available information
indicates that the generation of hydrogen and oxygen by electrolysis
is about 80% efficient. Both batch and continuous operations are
discussed as cultivation procedures; and aspects of the chemical
and physical environment considered are temperature, pH effects,
inorganic nutrition, gas supply, and material batance in a closed
environment. The efficiency of ATP formation and of carbon
dioxide conversion is treated. along with the effect of oxygen on
cytochromes. M.W.R.

N67-36613* Oregon State Univ., Corvallis.
SYSTEMATIC DESCRIPTION AND KEY TO ISOLANTS
FROM HILGARD SOILS
W. B. Bollen and Karen M. Byers 12 Jun. 1967 111 p
Prepared for JPL
(Contracts NAS7-100; JPL-950783)
(NASA-CR-88114) CSCLO6M

Species designations are given for a list of organisms that
are isolants from the Hilgard soils. A dichotomous key separates
these isolants into four groups, and descriptive charts are
arranged in these groups. Each of the charts includes staining and
morphological, cultural, and physiological characteristics. Of the 58
surviving isolants, the percentage in each group are as follows:
bacillus, 75.9%; soil diphtheroid, 15.5%; actinomycetes, 3.4%;
yeast, 1.7%: micrococci, 1.7%. and gram negative, 1.7%.

M.W.R.

N67-36614§ Educational Testing Service, Princeton, N. J.
TRANSFER OF METAL ABILITIES AT DIFFERENT STAGES
OF PRACTICE IN THE SOLUTION OF CONCEPT
PROBLEMS

C. Victor Bunderson (Ph.D. Thesis Princeton Univ.) May 1967
113 p refs

(Contracts Nonr-1858(15); Nonr-2214{00); Grant NSF GB-3402)
(RB-67-20: AD-654202}

Theories of learning have typically failed to give an account
of the role of human abilities, while accounts of mental abitities
have not explained their relationship to learning in any rigorous
way. The purpose of this study was to investigate the relationship of
a set of factor-analytically derived ability measures to performance
at different stages of practice in a learning set task employing
concept problems, and to consider possible constructs to explain
these relationships. Twenty-six problems, each of which required
the identification of a four-dimensional conjunctive concept. were
administered to a sample of 145 Princeton University undergraduates.
To account for the compiex learning involved in this task, a
conceptual model involving information-processing constructs was
developed. Three higher-order processes were postulated: a problem



N67-36656

analysis process, which defined gaps between information available
and information needed for solution; a search process, which
looked among available responses for operators to reduce or to
remove these gaps. and an organization process, which integrated
operators thus found into a terminal program for solving the
problems. A battery of 30 mental tests was administered to the
same sample of students. The tests were selected as measures of
factors chosen for their relevance to the model. The intercorrelations
among the test scores were factor analyzed by a maximum-
likelihood procedure. This procedure extracted factors in accord-
ance with a simple-structure hypothesis set up in advance. A statis-
tical test of this hypothesis showed it to be tenable. Author (TAB)

N67-36656# Lovelace Foundation for Medical Education and
Research, Albugquerque, N. Mex.

BIOPHYSICAL MECHANISMS AND SCALING PROCEDURES
APPLICABLE IN ASSESSING RESPONSES OF THE THORAX
ENERGIZED BY AIR-BLAST OVER-PRESSURES OR BY
NON-PENETRATING MISSILES

1. G. Bowen, E. R. Fletcher, D. R. Richmond, F. G. Hirsch, and C. S.
White November 1966 46 p refs

{Contract DA-49-146-X2-372)

(DASA-1857)

A mathematical model was described that was devised
to study the dynamic response of the thorax of mammals to rapid
changes in environmental pressure and to non-penetrating missiles
impacting the rib cage near the mid-lateral point of the right or
left thorax. Scaling procedures for similar animals were described
relating, for a given degree of damage, the body mass of the
animal to various parameters describing the exposure dose. Internal
pressures computed with the mode! for a dog exposed at the end
plate of a shock-tube were compared to those measured with a
pressure transducer inserted in the esophagus down to the level
of the heart. Computed time-displacement histories of missiles
following impact with the right side of the thorax were compared
to those obtained experimentally by means of high-speed motion
picture photography. High internal pressures predicted with the
model for non-penetrating impact were compared to those
obtained experimentally and theoretically for exposure to air blast.
Experimental data were presented arbitrarily assessing lung damage
in animals struck by non-penetrating missiles (constant impact
area} as a function of missile mass and impact velocity. These data
were compared for several missile mass-velocity combinations with
those computed using the mathematical model. Similarities in the
dynamic responses of the thorax to air blast and to non-penetrating
missiles were discussed. Author (NSA)

N67-36679# Bendix Corp.. Davenport, lowa.
Div.

SUBCRITICAL LIQUID OXYGEN STORAGE AND SUPPLY
SYSTEM FOR USE IN WEIGHTLESS ENVIRONMENTS Final
Report, 1 Jan. 1965-3 May 1966

H. Robert Lundeen Wright-Patterson AFB, Ohio, AMRL, Apr.
1967 70 p refs

{Contract AF 33{615)-2308)

(AMRL-TR-66-178; AD-655359)

A subcritical liquid oxygen storage and supply system for
use in weightless environments was designed. combining the
properties of the capillary-wick to displace gas phase from a
two-phase mixture, thus assuring liquid phase delivery. with the
dominant surface tension forces which cause liquid phase to
accumulate at the periphery and gas phase to locate at the center
of a spherical container in a weightless environment. A 10-liter
prototype unit was fabricated based on these concepts. The complete
system includes, in addition to the storage container, associated
temperature, pressure, acceleration, and strain sensors to monitor
system performance in weightless conditions. Liquid phase delivery
from the pressure vessel has been demonstrated by the
oxygen-nitrogen mixed gas test technique. The testing program

Pioneer-Central
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conducted on the prototype unit gave every indication that the design
concept is satisfactory for weightless operation. Author (TAB)

N67-36683% Naval Air Development Center, Johnsville, Pa.
Aerospace Medical Research Dept.

CALCULATION OF TIME-TEMPERATURE HISTORIES AND
PREDICTION OF INJURY TO SKIN EXPOSED TO THERMAL
RADIATION

John A. Weaver 14 Jun. 1967 38 p refs

(NADC-MR-6623; AD-655438)

A general description is given of a digital computer program
used in connection with the study of injury of skin exposed to
thermal energy. All of the information necessary for a detailed
understanding of the program is included; however, the material is
presented in a manner such that a novice in the field of computer
science may make use of the program if he so desires. For this
reason emphasis is placed on the operating instructions for the
program. A short discussion of the pertinent theory and equations
as they apply to the human skin is included at the beginning of
this report. Author (TAB)

N67-36688§ Aerospace Medical Div. Aerospace Medical
Research Labs (6570th), Wright-Patterson AFB, Ohio.

EFFECTS OF PRIMARY TASK PERFORMANCE ON
RESPONSE TIME TO TOGGLE SWITCHES IN A WORKSHOP
CONFIGURATION Technical Report, Oct. 1965-Feb. 1966

Earl D. Sharp Apr. 1967 42 p refs

({AMRL-TR-66-190; AD-655770)

The study was designed to determine interaction effects
of central tracking performance and performance on variously
located toggle switch controls. Subjects were required to operate
toggle switches located in various positions to their left while
maintaining control of a primary tracking task. Performance times
for toggle switch operation and absolute integrated error scores
corresponding to each toggle switch location were collected and
analyzed. The results indicated that: {a) Variation of toggle
switch location had no effect on tracking performance. {b) Vertical
displacement of toggle switch controls affected only the reach time,
while angular displacement affected only the manipulation time.
The results of this study were compared with the results of a study
completed earlier which used a centrally located fixation point
rather than a tracking task. With the tracking task substituted in
place of the fixation point. the reaction time (the time fo release
the starting switch) to secondary control operations decreased.

Author (TAB)

N67-36709# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.

PHYSIOLOGICAL PRINCIPLES OF A SOJOURN OF A
HUMAN IN CONDITIONS OF RAISED PRESSURE OF THE
GASEOUS MEDIUM

G. L. Zal'tsman 17 Apr. 1967 190 p refs Transl. into ENGLISH
of the book "Fiziologicheskiye Osnovy Prebyvaniya Cheloveka V
Uslouiyakh Povyshennogo Davleniya Gazovoy Sredy’ Leningrad.
Medgiz. p 1--166

(FTD-MT-65-245; TT-67-62351; AD-655360)

The monograph describes the manifold processes arising
in the organism with an increase in the pressure of oxygen. air,
and artificial gas mixtures. Various types of physiological effect of
raised pressures are analyzed in the light of contemporary concepts
of the stimulus, the process of irritation, and physiological and
pathological response reactions. For the study of the state a
human in the conditions of the applied pressures of the gaseous
environment there are developed methodical procedures which allow
characterization of nervous processes from elementary unconditioned
responses to complicated cortical reactions. As a result of the
investigations three types of suppression of the work of the brain
which arise under the action of raised pressures are singled out.

TAB




N87-36710*# Sandia Corp.. Albuquerque, N. Mex.
PRINCIPLES OF OPERATION OF THE VACUUM PROBE
MICROBIOLOGICAL SAMPLER
V. L. Dugan Aug. 1967 26 p refs
(Contract NASA Order R-09-019-040)
(NASA-CR-88381; SC-RR-67-688) CFSTI: HC $3.00/MF $0.65
CSCL 068

This paper contains the detail drawings which describe the
physical design of the vacuum probe, which has been designated
the “hand probe” or the “filter probe”, and a suggested protocol
for the repeated use of this instrument. Also included are a
discussion of how the probe’s critical orifice varies with atmospheric
pressure and vacuum pressure and how small particles may be
influenced by the sonic noise which is produced by the operation

of the orifice. Author
N87-36721* Southern illinois Univ., Carbondale. Physiology
Dept.

ABSORPTION KINETICS OF GLYCINE IN MACRACANTHOR-
HYNCHUS HIRUDINACEUS (ACANTHOCEPHALA)
Arthur Andre Swanson, i1l (M.S. Thesis) Aug. 1966 43 p refs
(Grant NGR-14-008-003)
(NASA-CR-88384) CSCL 0O6M

An investigation was made of the kinetics involved in the
absorption of glycine in Macracanthorhynchus hirudinaceus over
an extended period, including the effect of glycine concentration of
absorption rate, the effect of other amino acids and cyanide on
glycine absorption, pH effect on glycine absorption, and glycine
metabolism and distribution. Results show that diffusion seems to be
the dominant mechanism of glycine absorption in M. hirudinaceus.
Glycine distribution is uniform over the entire body and its
metabolism is mainly in protein synthesis. The pH curve of glycine
absorption is between pH 7.0 and 9.0. This is an indication of the
membrane properties of the organism which accepts the glycine
more readily in its neutral form. RINA

N67-36723# Massachusetts Inst. of Tech., Cambridge. En-
gineering Projects Lab.

A COMPUTER SIMULATION EXPERIMENT OF SUPERVI-
SORY CONTROL OF REMOTE MANIPULATION

Simon G. McCandlish Apr. 1967 76 p refs

(Contract AF 19(628)-3317)

(DSR-79960-5; ESD-TR-67-290; AD-655375)

The long term aim of this work is the modeling of the
process by which the human commands and controls a real-time
information system containing automatic subroutines which may
be used to accomplish portions of the task. Remote manipulation
is believed to have all the typical attributes of such a system yet
be simple enough to be amenable to laboratory investigation. This
report describes a computer simulation of a remote manipulation
task and rate-controiled manipulator; into the latter was built some
low-level automatic decision making ability which could be used at
the operators discretion to augment his direct continuous control.
Under experimental investigation were the effect of transmission
delay, dynamic lag and intermittent vision on human manipulative
ability. This report describes further experiments in which the
operator called in sequence various on-site automatic control
programs of the machine, and thereby acted as a supervisor. The
results suggest that the supervisory mode of operation has some
advantages when the task to be performed is difficuit for a human
controlling directly. Results show the supervisory mode to require
more training than the direct mode. TAB

N67-38727§ Federal Aviation Agency. Oklahoma City. Okla.
A PROTECTIVE PASSENGER SMOKE HOOD
Ernest B. McFadden, H. |. Reynolds (Schjeldahl (G. T.) Co). and
Gordon E. Funkhouser Apr. 1967 14 p refs
(AM-67-4) CFSTI: HC $3.00/MF $0.65

Several recent jet transport accidents have focused the
attention of the aviation industry upon smoke and toxic gases as
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N67-36762

causal factors of passenger incapacitation and failure to evacuate
aircraft before fire and heat render the environment uninhabitahle
If it were possible to provide passengers with a short duration
supply of breathing air sufficient to maintain the passengers’ mobility
and allow completion of aircraft evacuation, survival would be
enhanced. Simple. light-weight, bag-shaped hoods incorporating a
neck seal were fabricated of a thin pliable.- high-temperature,
transparent. polyimide plastic film. Polyimide film has no melting
point but reportedly chars at 1500°F. In a more advanced design,
thin transparent metallic coatings were applied to the polyimide
film in order to reflect up to 90% of the radiant heat. Upon
exposure to a specific infra-red heat flux, facial skin temperatures
of 114-115°F were recorded on twelve human subjects wearing the
non-metalized hood. Under identical conditions, skin temperatures
of the same subjects wearing the metalized hood did not exceed
99°F. Capability of the hood to provide short term and extended
protection from smoke and flame inhalation in a fire environment
is discussed. Author

N67-36735§ Authority Health and Safety Branch, United Kingdom
Atomic Energy Authority, London (England).
THE APPLICATION AND INTERPRETATION OF ICRP
RECOMMENDATIONS IN THE UNITED KINGDOM ATOMIC
ENERGY AUTHORITY (JUNE 1967)
H.J. Dunster Harwell. Engl., Jun. 1967 25 p refs
(AHSB/RP/-R-78) CFSTI: HC $3.00/MF $0.65

Numerical values of dose limits are summarized, and
applications of the recommended values are described. Maximum
permissible doses and derived working fimits for exposure of workers
and the public are given and the data are tabuiated. Predictable
working conditions as well as emergency and accidental exposures

are discussed. _ N.EN.
N67-36756* Systems Technology. Inc.. Hawthorne, Calif.
ANEUROMUSCULARACTUATION SYSTEM MODEL
D. T. McRuer, R. E. Magdaleno, and G. P. Moore 1967 38 p

refs
{Contracts NAS2-2824: AF 33(657)-10835)
(NASA-CR-73128) CSCL 06P

Recently both high quality physiological data and human
operator describing function data of low variability and large
dynamic range have become available. These data lead to control
engineering descriptions for neuromuscular actuation systems which
are compatible with the available data and which provide insight
into the overall human control structure (e.g.. the types of feedback
systems used for various inputs). In this paper, some of these
physiological and human operator data are briefly reviewed, and a
simple neuromuscular actuation system model is presented. The
pertinent human operator describing function data include the
covariation of high and low frequency phase data and the describing
function variation of high frequency phase with tension. The simplest
neuromuscular model suggested by and compatible with these
data is one in which muscle spindles provide both a feedback
function, an operating point or bias adjustment, and at least one
command path. Author

N67-36762 Deutsche Versuchsanstalt fur Luft- und Raumfahrt,
Bad Godesberg (West Germany). Institut fuer Flugmedizin.

THE APPLICATION OF THE OXYGEN RESPIRATION
DURING THE DECOMPRESSION OF CAISSON WORKERS
AT THE CONSTRUCTION PLACE ROHRTUNNEL
BRUNSBUETTELKOOG [DIE ANWENDUNG DER
SAUERSTOFFATMUNG BEl DER AUSSCHLEUSUNG VON
DRUCKLUFTARBEITERN AUF DER BAUSTELLE
ROHRTUNNEL BRUNSBUETTELKOOG]

Otto Wuensche, Hans Dietrich Fust, and Gerhard Pressel Jul.
1967 35 p refs In GERMAN: ENGLISH summary

(DVL-663; DLR-FB-67-47)




N67-36769

The effectiveness of oxygen decompression procedures was
studied, improved, and statistically verified. Oxygen respiration
equipment is described and illustrated. A comparison is made of
the rate of incidence of decompression sickness during decompression
with compressed air and oxygen respiration. Workers were observed
and examined during a four-month period while on six and
eight-hour shifts at a pressure of 2.2 kp/cmz, Decompression by
oxygen respiration resulted in a sharp decrease in the rate of
sickness. Results are also presented of examinations which
determined the number of leukocytes and eosinophile blood cells.

Transl. by KW.

N67-36769* Arkansas Univ., Fayetteville.
[THE ROLE OF NUCLEOTIDE METABOLISM IN THE
REPAIR OF RADIATION INJURY] Annual Report
Glenn V. Dalrymple [1967] 36 p refs
(Grant NGR-04-001-014)
(NASA-CR-88379) CSCLO6R

A research program summary resuits are presented on the
effect of radiation on L cells during the immediate post-irradiation
period. Also described is the effect of 2.4-dinitrophenol on the
radiation sensitivity of L cells. The non-linear method for the fitting
of cell survival curves is investigated. Autoradiographic and survival
studies with synchronous L cells are reported. R.LI

N67-36780# Authority Health and Safety Branch, United Kingdom
Atomic Energy Authority, London {England).
THE STANDARDISATION OF PRESSURISED SUITS
W. A. Langmead Harwell, Eng. Jun. 1967 22 p refs
(AHSB/RP/-R-76) CFSTL: HC $3.00/MF $0.65

Described is the work toward specification of standards
for light-duty pressurized suits and blouses, personnel air hoses,
air-line hoods, oversuits, and connecting fittings. The main effort
was to establish a standard PVC pressurized suit. Covered in this
study are existing PVC pressurized suits, basic design principles,
properties of PVC materials, and costs. Also briefly discussed are
the resuits of operational testing of prototype PVC pressurized
suits, blouses, and hoods, and the changes in design that were
made following the tests. K.W.

N67-36805# Block Engineering. Inc., Cambridge, Mass.
INVESTIGATION OF INTERFEROMETRY FOR THE
ANALYSIS Of ENCLOSED HABITABLE ATMOSPHERES
Final Report, Dec. 1965-Dec. 1966

Richard N. Briskman and Jacob Morris Weinberg Wright-Patterson
AFB. Ohio, AMRL, Feb. 1967 201 p refs

{Contract AF 33{615)-3374)

(AMRL-TR-66-236; Rept.-8360; AD-655396)

To develop a small and highly sensitive optical spectrometer
for providing repeatable qualitative and quantitative analysis of
contaminant gases in enclosed habitable atmospheres, a feasibility
study and measurements program was conducted. An infrared
interferometer spectrometer was employed in conjunction with a
gas absorption cell for trace gas analysis. During the program,
spectra were taken of 43 compounds. 10 binary. 10 trinary, 5
five-order, and 1 fifteen-order mixture. Typical minimum detectable
concentrations range from 1 to 40 mg/!|. The results of this
program have defined a system that will satisfy the criteria for a
prototype flight instrument. Author (TAB)

N67-36806# Naval Air Development Center, Johnsville, Pa.
Aerospace Medical Research Dept.

TEMPORAL AND LUMINOUS CALIBRATION OF THE NAVY
FLASHBLINDNESS TRAINING DEVICE

Gloria T. Chisum 30 Jun. 1967 17 p ref

(NADC-MR-6706; AD-655435}

Temporal and luminance measurements of the energy output
of the Navy flashblindness training device developed by
BioTechnology, Inc. were made by personnel of the U. S. Naval Air
Development Center. The purposes of these measurements were
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to determine the temporal characteristics of the flash, the spectral
distribution of the visible portion of the energy, the illumination at
the cornea and on the retina of an observer. Plots are given in
the report which show the results of these measurements. Results
indicated that the illumination produced by the flash source at the
corneal plane is 637.8 lumen-seconds/sq cm. Author (TAB)

N67-36818# Naval Air Development Center. Johnsville, Pa.
Aerospace Medical Research Dept.

HUMAN ACCELERATION EXPERIENCE AT THE
AEROSPACE MEDICAL RESEARCH DEPARTMENT, U.S.
NAVAL AIR DEVELOPMENT CENTER—JOHNSVILLE: 1
JANUARY 1961-30 DECEMBER 1965

Elihu York, R. J. Oteynik, and R. M. Patton 31
18 p refs

(NADC-MR-6711; Rept.-12; AD-655436)

A five year retrospective survey was undertaken in order
to learn the consequences of acceleration exposure on human
subjects. Utilizing a punched-card data system. 5071 human subject
runs involving 380 individuals were analyzed. Symptomatology
occurred in 75% of Gz runs and 52% of Gx runs. During 2380
+Gz runs greyout was noted 351 times and blackout 167 times:
during 2557 +Gx runs, chest pain occurred 104 times, motion
sickness 97 times, cardiac arrythmia and dyspnea 29 times each.
Miscellaneous complaints during acceleration included myalgia.
headache and abdominal pain. No disabling sequelae were noted in
any subject. A medical monitoring system comprised of voice
communication, television observation, and electrocardiographic
recording from the subject proved to be a safe system for recording
minimal responses. As man is exposed to more hazardous
environments of high-performance jet aircraft or space capsules,
more detailed information involving further experimentation with
the human centrifuge may be required, employing complex monitoring
systems, in order to gain adequate knowledge of mans tolerance
to acceleration, an important variable affecting manned flight.

Author {TAB)

May 1967

N67-36819# Army Medical Research Lab.. Fort Knox. Ky.
SUBJECTIVE ESTIMATION OF EFFORT, RESERVE, AND
ISCHEMIC PAIN Interim Report

Lee S. Caldwell and Richard P. Smith (Louisville Univ.)
1967 16 p refs

(Rept.-730: AD-655568)

Two studies were conducted to compare: {1) ratings of
pain and effort induced by a muscle contraction maintained to the
limit of endurance; and (2) estimates of effort and reserve using five-
and ten-point scales both covering the same range of sensations.
No overall differences were found between the ratings of pain and
effort, though there was statistical evidence that the two scales
diverged as the contraction time increased. or as the sensations
increased in intensity. The rate of growth of the sensations of
pain and effort were influenced by the strength of the muscle
contraction. The ratings of effort and reserve were highly correlated,
and significantly different only for the five-point scale. There was
no indication of a divergence of the ratings of effort and reserve
with contraction time. The results of both studies indicate that Ss
are capable of reliably scaling the subjective experiences produced
by strenuous physical exertions. Author (TAB)

12 May

N67-36830# Army Natick Labs.. Mass. Food Lab.
HYGROSCOPIC EQUILIBRIUM AND TEXTURE OF
FREEZE-DRIED FOODS
John G. Kapsalis Jun. 1967 185 p refs
(TR-67-87-FL. AD-655488)

improved methodology for the objective evaluation of food
texture was applied to the measurement of the textural parameters
of special freeze-dried foods which were storage-equilibrated under
different relative humidity conditions. The foods included pre-cooked
freeze-dried beef, laminated freeze-dried products in the form of



bite-size sandwiches, and compressed freeze-dried cubes, all of
which were designed for consumption without prior rehydration.
The results showed that increasing relative humidity from zero to
66% caused an increase in hardness and cohesiveness, and, in
certain foods. a decrease in brittleness (crushability index). This
was more pronounced at equilibrium points above the B.E.T. value
for a monomolecular layer of water. Plots of physico-chemical
parameters of water vapor sorption versus rheological properties at
different points of the moisture sorption isotherm were examined.
The selection of certain target relative humidity values to minimize
undesirable changes upon storage, and promising avenues for
continued work on the textural quality and acceptability of special
freeze-dried foods are discussed. Author {TAB)

N67-36834*§ Army Natick Labs., Mass. Advanced Projects Div.
EXPERIMENTAL STUDY OF A PASSIVE THERMAL
CONTROL SYSTEM FOR SPACE SUITS Status Report, 17
Jan.-17 Jul. 1967
Ferdinand Votta, Jr. 24 Jul. 1967 17 p
(NASA Order R-135)
(NASA-CR-88546; SR-9) CSCLO6K

A design concept was tested under simulated space conditions,
and its operating characteristics were studied using various materials
of constructions. The proposed system requires an impermeable
membrane and a permeable membrane which need not be selective.
The features of the system include a skin separated from the
impermeable membrane by a narrow air gap controlled by a spacing
material. The air gap keeps the skin dry and contains the life
support gas at the required pressure, while the impermeable
membrane prevents the escape of the life support gas. The covered
impermeable membrane is in contact with a wet wick which itself
is covered by a permeable membrane. The permeable membrane
is separated from an outer impermeable membrane by a porous
vapor space vented to space through a pressure control valve.
Cooling is thus obtained by the controlled diffusion of water vapor
through the permeable membrane and vaporization of the water
into the vapor space. The results indicate that it is possible to
design a passive thermal control system which will remove heat
from a man in a space suit at rates in excess of 3000 Btu/hr
without depending on sweating, maintaining the man in a relatively
dry environment. KW.

N67-36846# Michigan Univ., Ann Arbor.
Center.

COGNITIVE FACTORS IN INFORMATION PROCESSING

Paul M. Fitts Feb. 1967 34 p refs Presented at the XIV
Intern. Congr. of Psychology. Washington, D. C., 26 Aug. 1963
Sponsored by ARPA

{Contract AF 49(638)-1235)

(AFOSR-67-1802; MEMO-1: AD-656714)

The general framework proposed to use in interpreting human
information-processing behavior is that of a program for processing
data. The term program as used in this report has essentially the
same meaning, and is presumed to serve a similar function, as
does the program which governs an electronic data-processing system
or any organization of people engaged in a complex task or
production. Reference to the analogy between human functions and
a stored-program computer, as various writers have emphasized,
permits us to talk about alternative processes or procedures for
operating on data in complex ways, independently of the particular
data on which these operations are performed or the particular
system that is processing the data. Author (TAB)

Human Performance

N67-36847# Army Natick Labs., Mass.
Materials Div.

ELECTRICALLY HEATED HANDWEAR
Herman Madnick and Alice Park Mar. 1967 23 p refs /ts Ser.
C&ED-46

(TR-67-82-CM: AD-656742)

Clothing and Organic
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Electrically heated handwear is presented as a solution
10 the hand-protection probiem for equipment operators and other
military personnel who must use their hands in extremely cold
conditions for prolonged periods. The problem of hand cold injury,
the inadequacy of conventional solutions and existing handwear,
and various experimental approaches are discussed. The U.S. Army
Natick Laboratories has assembled an auxiliary electrical handwear
system and is continuing research efforts to improve electrically
heated handwear. It is concluded that because of the demonstrated
need for such handwear and the current feasibility of manufacturing
it, electrically heated handwear should be supplied to the appropriate
personnel. Author (TAB)

N67-36861# , Air Force Systems Command, Wright-Patterson
AFB, Ohio. Aerospace Medical Research Labs.

A STUDY OF SIMULATOR CAPABILITIES IN AN
OPERATIONAL TRAINING PROGRAM Final Report, May
1965—-Aug. 1966

Donald E. Meyer, Ralph E. Flexman, E. A. Van Gundy (FAA),
David C. Killian (United Airlines Training Center), and C. J. Lanahan
(Airline Pilots Assoc.} May 1967 54 p

(AMRL-TR-67-14; AD-656308)

The experiment was conducted to determine the effects
of simulator training to criterion proficiency upon time required in
the aircraft. Data were also collected on proficiency levels attained,
self-confidence levels, individual estimates of capability and sources
from which that capability was derived. Subjects for the experiment
were 48 airline captains transitioning into the DC-8 aircraft. The
subjects were equally assigned to experimental and control
treatment groups. Subjects in the experimental group were trained
in the DC-8 simulator for as much time as required to satisfy
their instructors that they could perform the required maneuvers in
the simulator at the same level of proficiency required to pass the
final qualifications check in the aircraft. The control group was
trained using the standard curricula which required a fixed time in the
simulator. Data obtained from student reactions to questionnaire
items are interpreted to indicate that: (1) simulators can be used
to further reduce requirements for training time in aircraft; and (2)
simulators can be used to evaluate performance that is indicative
of performance in the aircraft. Author (TAB)

N67-36870# Grumman Aircraft Engineering Corp.. Bethpage,
N. Y. Research Dept.
AQUANTITATIVE THEORY OF RECOGNITION
Alex Grumet Sep. 1967 83 p refs
(RE-303) CFSTI: HC$3.00/MF$0.65

A universal quantitative measure of recognition is defined
in terms of resolvable units of the feature of the object to be
recognized and the sensor that perceives it. Parameters normally
associated with recognition such as range. noise, sensor. resolution,
and environment of background are included in the recognition
measure. Feature recognition, object recognition, and processor
recognition are defined and examples are given of each. Recognition
noise is defined. and the effect of noise on recognition is shown
to be equivalent to a reduction of resolution. The relationship
between the quantitative recognition measure and autocorrelation
theory. as well as decision theory, are discussed. Application of the
recognition measure to the solution of mathematical expressions
is demonstrated. Author

N67-36893# Cajal Inst., Madrid (Spain).
NEURONAL PATTERNS ASSOCIATED WITH AFFECTIVE
RESPONSES Final Scientific Report, 1 Feb. 1966-31 Jan.
1967
Antonio Fernandez De Molina 15 Feb. 1967 15 p refs
(Contract AF 61(052)-939)
(AFOSR-67-1604; AD-655796)

The properties of the fibres of the stria terminalis have
been analyzed on the basis of threshold, conduction velocity and



N67-36895

absolute refractory period in anesthetized cats in which the stria
terminalis was widely exposed. Both, fast and slow fibres, relay in
the bed nucleus of the stria. Spontaneous unitary activity in the
anterior and ventrome - dial hypothalamus had a predominant
frequency of 6/sec., being both facilitated and inhibited by
amygdaloid stimulation. Correlation of neuronal firing patterns,
amygdaloid efferent pathways and location of units has been analized.

Author (TAB)

N67-36895# Naval School of Aviation Medicine, Pensacola, Fla.
MORALE AS A FUNCTION OF SELF-DEFINITION AND
STAGE OF TRAINING

George M. Rickus and Rosalie K. Ambler 15 May 1967 14 p
refs

(NAMI-1007: AD-655818)

Seven hundred and seven naval aviation trainees from three
stages of training were administered an anonymous questionnaire
that asked them to give their own definition of morale. They were
then instructed to rate their own morale on a ten-point scale
using their definition as a frame of reference. A content analysis of
the definitions identified the following categories: task oriented,
group oriented, and self oriented. Mean morale rates were obtained
for the subjects falling in each of the definitional categories and
stages of training. The results showed that morale increased as
trainees progressed from pre-flight to basic flight training. that morale
level varied as a function of the definition expressed, and that the
definition expressed was a function of the stage of training
experienced. Author (TAB)

N67-36897# Mitre Corp., Bedford, Mass.

STUDIES IN DISPLAY SYMBOL LEGIBILITY. PART XVIII:
THE RELATIVE LEGIBILITY OF UPPERCASE AND LOWER
CASE TYPEWRITTEN WORDS

Glen C. Kinney and Diana D. Showman Jun. 1967 43 p refs
(Contract AF 19(628)-5165)

{MTR-394; ESD-TR-67-106; AD-655798)

The relative legibilities of common words typewritten in
all-uppercase and all-lowercase letters were studied in three
experiments. Human subjects identified the words shown one at a
time for a short period. All-uppercase printing was found to be
significantly more legible than all-lowercase in al! three experiments.
The word-form of all-lowercase words was not found to influence
word identification. The use of uppercase letters is recommended
for displays. Author (TAB)

N67-36964* Southern lllinois Univ.. Carbondale.
[EFFECT OF CHRONIC RESTRAINT ON ABSORPTION
FROM THE GASTROINTESTINAL TRACT]
George H. Gass [1960] 27 p refs
{Grant NGR-14-008-003)
(NASA-CR-88512) CSCLO6C

A comparative analysis is presented on restrained and
unrestrained (control group) male rats to determine the infiuence of
absorption from the gastrointestinal tract Food and water were
allowed ad /ibitum; however, food was removed 24 hours prior to
in vivo experiments to reduce the contents of the gastrointestinal
tract. It was found that more deaths occurred in restrained than
control animals, and no deaths occurred after the. 13th week.
Restrained animals do not grow as fast nor grow as large as
unrestrained animals, but do continue to grow. No difference
was observed between groups in either adrenal or thymus gland
weights. R.LI

N67-36984# Bendix Corp., Davenport. lowa.

REGENERATIVE CARBON DIOXIDE ADSORPTION SYSTEM
USING CHARCOAL Final Report, 1 Apr. 1966-30 Sep. 1966
Peter Wildermuth Wright-Patterson AFB, Ohio. AMRL, May 1967
53 p

(Contract AF 33(615)-2443)
(AMRL-TR-67-48; AD-656786)

A system was designed and built for testing activated charcoal
as a regenerative carbon dioxide adsorbent in an atmosphere
involving oxygen pressures of 240-276 mm Hg. The system gas
flow rate was 160-340 liters/minute. The gas stream was composed
of oxygen, humidified to 50%. Carbon dioxide was added to
simulate the production rate of two men. Because of the
sub-atmospheric operation, the system was a closed loop design
and any carbon dioxide not adsorbed on the first pass through the
charcoal continued to circulate through the system. The charcoal
was subjected to an ambient room temperature of approximately
27C. and the gas stream controlled at 26.7 plus or minus 2.7C
during the adsorption testing. Regeneration of the charcoal was
by vacuum. The testing program demonstrated that charcoal will
continue to adsorb carbon dioxide at a significant rate after repeated
cycling with no apparent change or degradation. The presence of
water vapor in the gas stream tends to reduce the capacity of the
charcoal for adsorbing carbon dioxide. However, it is readily removed
from the charcoal by vacuum and exhibits no cumulative effect on
the carbon dioxide adsorptive capacity of the charcoal.

Author (TAB)

N67-36991*# California Univ., San Diego. Visibility Lab.
COMPUTERIZED VISIBILITY CALCULATIONS MAXIMUM
SIGHTING RANGE PROGRAM
lvan Harry Barkdoll Hli Jul. 1967 126 p refs
(NASA Order R-139; Contract NObs-92058)
(NASA-CR-88157; AD-655470) CFSTI: HC $3.00/MF $0.65
CSCL O5H

The report describes the development of computer programs for
the performance of visibility calculations. The computer programs
use input data as to the directional reflectance properties of both
object and background to determine the inherent contrast of the
object for a particular path of sight. Atmospheric contrast
transmittance for the path of sight is calculated from input
atmospheric data in the form of path luminance and beam
transmittance. The inherent contrast is then multiplied by the contrast
transmittance to find the apparent contrast. These calculations are
repeated for selected distances from the object to determine that
range at which the apparent contrast of the object matches the
contrast threshold for the human visual system for the angular
subtense of the object as viewed at that distance. and for the
adaptation level specified. The vision data used in the calculation
is the Tiffany data and represents best visual performance, in that
the stimulus duration. was long, the observers knew where the
object was located, and the observers were allowed to fixate in
any manner of their choosing. Therefore. ranges calculated from
this vision data are called maximum sighting ranges. The computer
program described in this report calculates maximum sighting
ranges for 57 paths of sight defining hemispherical volume within
which the object can be detected. TAB

N67-36996# School of Aerospace Medicine, Brooks AFB, Tex.
THE EFFECT OF NITROGEN DIOXIDE-NITROGEN
TETROXIDE ON OXYHEMOGLOBIN DISSOCIATION Final
Report, Mar.—Sep. 1966

William H. Pryor, Harold L. Bitter. and Raymond J. Bertler Apr.
1967 13 p refs

{SAM-TR-67-33; AD-655595)

Twelve dogs were exposed to 180 p.p.m. nitrogen
dioxide-nitrogen tetroxide until death occurred. Oxyhemoglobin
dissociation curves were plotted on each subject before and after
exposure. Percent saturation was thus used as a measure of ability
to transport oxygen. It was determined that NO2/N204 exposure
reduced the oxygen-carrying capacity of hemoglobin by 10% to
15% throughout the physiologic range. There was a rise in
methemoglobin concentration that was not sufficient to account for
the shift in the oxyhemoglobin dissociation curve, despite its being
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statistically significant. Although chronic exposures were not a
part of this study, it is suggested that a similar reduction in
hemoglobin function could result from long-term inhalation of air
polluted with these gases. Author (TAB)

N67-37000*# Technalogy Inc.. San Antonio, Tex. Life Sciences
Div.
INVESTIGATION OF STRENGTH OF ISOLATED
VERTEBRAE, PHASE IV Final Technical Report, 29 Oct.
1965-28 Oct. 1966
Jeremy F. Crocker and Lawrence S. Higgins 28 Oct. 1966
30 p refs
{Contract NASw-1313)
(NASA-CR-88610: TI-1313-66-4) CFSTE: HC $3.00/MF $0.65
CSCLO6P

This report summarizes research conducted on isolated human
vertebrae during the year 1965-1966. The dynamic strength of
specimens from portions of two human spines was determined.
Relative dynamic strengths of centra versus intervertebral discs
were measured. The results are presented as a series of graphs
which compare experimental values with those found in the literature.

Author

N67-37005# Naval School of Aviation Medicine, Pensacola, Fla.
AIRSICKNESS AND ANXIETY

Gary J. Tucker and Roger F. Reinhardt Dec. 1966 24 p refs
(NAMI-988. AD-655633)

The report explores the relation of airsickness experienced
early in flight training to anxiety, attrition rates, and the
instructor-student interaction. During.a two-month period, all students
undergoing primary flight instruction (N =141) filled out a detailed
questionnaire immediately after their fifth flight. Seventy-two of
these students, randomly selected, were studied more intensively,
in that: {1) their flight instructor also filled out a questionnaire after
the fifth flight. and (2) this group was surveyed again at the
completion of primary training. The airsick group differed significantly
from the, nonairsick in the following subjective areas: (1) more
nervousness, (2) more autonomic symptoms, (3) lower motivation,
and (4) finding instructors less likable. The airsick group tended to
have a higher attrition rate. and stil! experienced more anxiety at
the completion of primary training. The data represent the first
large scale correlation of airsickness in early flight training with
subjective anxiety, and. as such. present many theoretical and
practical implications. Author (TAB)

N87-37029*# Louisville Univ., Ky.
A CODE TRANSFORMATION TASK THAT PROVIDES
PERFORMANCE MEASURES OF NONVERBAL MEDIATION
(COTRAN)
Earl A. Alluisi and Glynn D. Coates Washington, NASA, Sep.
1967 43 p vefs
(Grant NGR-18-002-008)
(NASA-CR-895) CFSTI: HC$3.00/MF$0.65 CSCLO5H

A code-transformation (COTRAN) task has been designed
to follow the mode! of the problem-solving paradigm. The task is
intended to provide performance measures of that part of intellectual
functioning which is typically called “nonverbal mediation.” In the
first experiment, 90 subjects worked at the COTRAN task under
one of a set of six conditions which represented the factorial
combination of two memory-aid and three transformation-complexity
conditions. Seventy-two measures of COTRAN performance were
factor analyzed, and five COTRAN factors were identified. Nine
measures were selected to represent the five factors, and with
these measures it was found that performance with two memory
aids was better than with one. The factorial structure was the
same under the two conditions. In the second experiment, 84
subjects each completed 18 COTRAN problems as well as a set of
paper-and-pencil tests of intellectual abilities and personality. A
factor analysis of the 75 measures used resulted in the identification

N67-37077

of five COTRAN factors (the same as in the first experiment) and
three additional factors—one for verbal intelligence. and two for
personality characteristics. Author

N67-37030*# Whirlpool Corp., St. Joseph, Mich.
INVESTIGATION OF THE FEASIBILITY OF WET
OXIDATION FOR SPACECRAFT WASTE TREATMENT
Robert B. Wheaton, J. R. Calloway Brown, Ruben V. Ramirez, and
Norman G. Roth [1966] 43 p refs
{Contract NAS1-6295)
(NASA-CR-66450; Rept.-66450) CSCL 06K

Laboratory studies were made to determine the feasibility
of adapting the principle of high temperature, high pressure, wet
oxidation to the reclamation of water and the disposition of organic
waste residues on board space vehicles. The process assures the
balance of the water cycle and is a possible first step in the
conversion of waste materials into reusable forms. The tests were
conducted in a one liter oxidation chamber using pure oxygen.
The effects of oxidation temperature, catalysts, influent concentration,
stirring, and similar variables were studied during the wet oxidation
of a variety of waste materials. Author

N67-37045¢# Michigan Univ., Ann Arbor. Dept. of Psychology.
CHOICE REACTION TIME: AN ANALYSIS OF THE MAJOR
THEORETICAL POSITIONS

Edward E. Smith Jan. 1967 90 p refs

{Contract AF 49(638)-1235)

(AFOSR-67-1804; TR-6; AD-656713)

The report analyzes and evaluates (against experimental
findings) contemporary theories of choice reaction time (CRT).
The influence of Donders subtraction method on current theory is
assessed. followed by a review of experimental findings concerned
with ‘the effects on CRT of: (1) number of alternatives, (2)
stimulus probability, (3) stimulus value, {4} repetition of stimulus or
response. (5) stimulus discriminability, (6) stimulus-response
compatibility, {7) practice, and {8) emphasis on speed versus
accuracy. A three-state conceptualization of the central mechanisms
operative during the latent period--stimulus preprocessing, stimulus
categorization, and response selection--is proposed. The theories
are dichotomized on the basis of the process-template matching
versus feature testing--which is assumed to underlie stimulus
categorization. The analysis indicates that current theories have
neglected response selection processes and are consequently unable
to account for several experimental findings. A final section deals
with the relation of CRT theories to perceptual recognition theories.

Author (TAB)

N67-37077# Aerospace Medical Div. Aerospace Medical Research
Labs. (6570th), Wright-Patterson AFB, Ohio.
INTEGRATED LIFE SUPPORT SYSTEM STUDY {20-DAY
EVALUATION PROGRAM) Final Report, Apr.—Dec. 1965
Courtney A. Metzger and Eugene Fritz Dec. 1966 76 p refs
(AMRL-TR-66-185; AD-656311)

Tests were conducted to define the various problems involved
in the maintenance of an acceptable environment, the number of

variables concerned with the man-machine concept, the operation,
maintenance and evaluation of single units and integrated systems
for the support of life in a simulated aerospace mission. The
investigation covered primary problems and benefits associated with
water recovery, personal hygiene, sanitation, nutrition,
instrumentation, atmospheric conditions at various pressures and
mixtures, clothing, crew accommodations, waste management and
muscle-strength while confined in a chamber simulating an
aerospace vehicle, and the facilities and support required to test
and evaluate life support systems. Author (TAB)
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N67-37090# Army Aeromedical Research Unit, Fort Rucker, Ala.
SOUND ATTENUATION CHARACTERISTICS OF THE NAVY
SPH-3 {MODIFIED) (LS) HELMET

Robert T. Camp, Jr. and Robert L. Keiser May 1867 25 p
(USAARU-67-8; AD-656748)

An evaluation of the real-ear sound attenuation characteristics
of the Navy SPH-3 (Modified) (LS) Helmet was done with
procedures and equipment specified by ASA 22422 - 1957. The
results show that the SPH-3 (Modified) (LS} is a relatively efficient
attenuator of sound throughout the audio spectrum. In view of
the poor sound attenuation characteristics of the Army APH-5, it
has been recommended that this helmet be replaced by the SPH-3
(Modified) (LS). Author (TAB)

N67-37113*# Mayo Clinic, Rochester, Minn
STUDIES OF THE EFFECTS OF GRAVITATIONAL AND
INERTIAL FORCES ON CARDIOVASCULAR AND
RESPIRATORY DYNAMICS Semiannual Status Report
Earl H. Wood 10 Aug. 1967 19 p refs
(Grant NsG-327}
(NASA-CR-88529) CFSTI: HC $3.00/MF $0.65 CSCL 06C
Progress is reported on projects dealing with the effects
of gravitational and inertial forces on intrathoracic pressure
relationships in chimpanzees, regional effects of gravitational and
inertial forces on pulmonary arterial-venous shunting, effects of
gravitational and inertial forces on regional distribution of pulmonary
blood flow. regional effects of the head-up and hzad-down positions
on intrapleural and circulatory pressures and pulmonary blood flow.
the nature of the pleural space, the development of biplane
roentgen videodensitometry, the development of time shared on-line
and real time electronic data processing and computer techniques,
techniques for beat-to-beat determination of end-diastolic left
ventricular pressures in dogs during different circulatory states, mitral
valve function ‘studies using roentgen videodensitometry, effects of
selective acute sympathetic and/or parasympathetic cardiac
denervation on left ventricular function, the determination of
circulating total blood volume from indicator dilution curves, and a
closed loop search technique for finding the optimum
atrial-ventricular stimulus interval under different hemodynamic
conditions. R.N.A

N67-37214  Medical Biological Lab. RVO-TNO. Rijswijk
{Netherlands).

REVIEW OF MEDICAL PROBLEMS ENCOUNTERED IN
DEEP SEA DIVING [OVERZICHT VAN DE MEDISCHE
PROBLEMEN, DIE ZICH VOORDOEN BW HET DUIKEN OP
GROTE DIEPTE]

E. Meeter Jun. 1967 23 p refs In DUTCH; ENGLISH summary
(MBL-1967-6; TDCK-48781)

The dangers during a prolonged stay at great depth, such
as oxygen intoxication, inert gas narcosis, and carbon dioxide
intoxication, are reviewed. Pathological phenomena seen after return
to the normal environment are discussed. Attention is drawn to
the differences in clinical signs which may occur, their
patho-physiological background, and the consequences for therapy.

Author

N67-37246§ Tokyo Univ. {Japan). School of Medicine.

EFFECT OF HIGH ALTITUDE TO HEMATOPOIETIC
PROCESS

Kazuo Asahina San Francisco, Army Res. and Develop. Group
(Far East), May 1967 41 p

{Contract DA-92-557-FEC-37964}

(J-234-4; FR-2; AD-656529)

Changes in stroke volume of the right and left heart were
studied in relation to tolerance to altitude. It was concluded that
the pulmonary circulation might be regarded as a limiting factor
of importance for performance at altitude. Chronic experiments on

rabbits with chronic implanted heart electrodes were performed
with partial success. The animals can be kept alive about one
month after the operation. The results of these chronic experiments
showed that the contractile capacity of the right heart is
strengthened, increasing the right heart stroke volume within one
week period of training-exposure to hypoxic condition. This fact
supports the view that the improvement of the right heart capacity
might be involved in the establishment of acclimatization to altitude.
Changes in ascorbic acid in different organs at altitude are being
studied in order to elucidate the role of this substance in
acclimatization or tolerance to altitude. The results obtained so far
show that the well acclimatized or tolerant animals have a larger
capacity for utilizing ascorbic acid at altitude than do unacclimatized
or less tolerant animals. This suggests that the administration of
large amount of ascorbic acid may improve the tolerance to
hypoxia. Author (TAB)

N67-37251# Rock Island Arsenal Lab., lll. Research and
Engineering Div.

MICROBIAL-METAL CORROSION-—LITERATURE REPORT
VanY. S. Hong Feb. 1967 33 p refs

(RIA-67-534; AD-655274)

The importance of microorganisms in the corrosion process
was illustrated as related to their broad distribution in nature and
their longevity of existence on earth. A limited literature survey
was made in the five areas of Microbial Corrosion. These areas
are: historical background, mechanisms of microbial corrosion,
microorganisms and the metals and alloys they attack, preventive
measures to counteract this corrosion, and examples of microbial
corrosion in military equipment. A brief discussion of each area
was made, and also a future research program was suggested in
resolving some of the problems found in these areas. TAB

N67-37271# Naval Training Device Center, Orlando, Fla.
VIGILANCE PERFORMANCE AND PHYSIOLOGICAL
RESPONSES UNDER FIXED AND VARIABLE SIGNAL
SCHEDULES

John L. Andreassi, Salvatore C. Rapisardi, and Patricia M. Whalen
May 1967 45 p refs

(NAVTRADEVCEN-1H-71; AD-655619)

The investigation was designed to: (1) determine the effects
of signal patterning upon physiological responses and RT to the
signals; and (2) provide some information with respect to the
roles of expectancy and arousal in monitoring performance.
Monitoring performance and physiological responses with variable
interval (VI) and fixed interval (Fl) signal patterns were studied in
four Ss over an average of 10 days each. The Ss were required
to expend some effort in order to obtain the critical signals.
Reaction time (RT) was used as the performance measure while
heart rate (HR), palmar skin conductance (PSC) and galvanic skin
responses (GSRs) were the physiological measures. The RTs were
significantly faster under the Fl schedule than with VI. The PSC
and GSR measures were significantly higher under Fl than with
VI, while HR was significantly greater with VI as compared to Fl.
Cumulative records showed typical response patterning to Fl and
VI schedules for three or four Ss. On the basis of these results
it was suggested that: (1) faster RTs under the Fl schedule reflect
greater learning of the signal pattern under the FI schedule and
perhaps the existence of an internal timing mechanism; {(2) signal
patterning does have an effect on physiological response and RT:
(3) the difference between conductance phenomena and heart
responses to the two signal patterns may be due to differential
responsivity of the autonomic nervous system: (4} monitoring
performance contains elements of both expectancy and arousal.

Author (TAB)

N67-37320*# Douglas Aircraft Co., Inc.. Santa Monica, Calif.
ENGINEERING CRITERIA FOR SPACECRAFT CABIN
ATMOSPHERE SELECTION

16



M. S. Bonura and W. G. Nelson Washington, NASA, Sep. 1967
300 p refs
{Contract NASw-1371}
{NASA-CR-891) CFSTI: HC $3.00/MF $0.65 CSCL 06K

Test results and analytical data are presented to show the
effects of atmosphere selection on life support system design.
These indicate: (1) Comfort zones are 5° to 7°F higher in
helium—oxygen atmospheres than in nitrogen—oxygen. (2) Normal
space cabin leakage involves a higher weight flow rate when nitrogen
is the diluent. (3) In evaluating the airlock penalty. a pump-down
system for atmosphere conservation is considered advantageous if
used more than three to six times a mission. (3) Heat exchangers,
condensers, and absorption beds will require approximately equal
weight and power for equal heat loads and operating temperatures.
{4) Experimental data were applied to an example problem for a
three-man orbital laboratory. Findings show that a weight and
power savings can be obtained by using helium as a diluent. {5)
Ignition and combustion phenomena of cotton cloth, a single
insulated wire, and wide bundles were assessed under various typical
atmospheres. In general, increasing diluent concentration results in
decreased burning rates, while increased oxygen partial pressure
decreases ignition temperature. Author

N67-37353*# Scientific Translation Service, La Canada, Calif.
THE EFFECT OF VIBRATION AND NOISE ON THE
MENTAL FACULTY OF MAN UNDER TIME STRESS
[VLIYANIYE VIBRATSIY | SHUMA NA UMSTVEMUYU
RABOTOSPOSOBNOST' CHELOVEKA V USLOVIYAKH
DEFITSITA VREMENI]
K. K. loseliani Washington, NASA, Jul. 1967 6 p refs Transl.
into ENGLISH from Kosmich. Biol. i Med. (USSR}, v. 1, no. 2,
1967 p 79-82
{Contract NASw-1496)
(NASA-TT-F-11142) CFSTI: HC $3.00/MF $0.65 CSCL O5F

Sixty examinees in the age group of 25 to 45 years were
studied. Prior to, during, and upon termination of vibration
treatments, the examinees performed addition and substraction
operations on numbers presented at varying speeds. Investigations
demonstrated that the influence of total vertical vibrations, at a
frequency of 70 cycles per second and an amplitude of 0.4 mm,
reduces by as much as 1.5 to 2 times the qualitative
accomplishment of the experimental task. The effect of noise at 90
decibels normally cuts the qualitative accomplishment of the task
in half. The greater the time stress. the greater is the reduction
of mental efficiency. Author

N67-37356# Los Alamos Scientific Lab., N. Mex.
A PERSONNEL RADIO-FREQUENCY RADIATION MONITOR
Frederic L. Fey. Jr. 12 Jul. 1967 5 p ref
{Contract W-7405-ENG-36)
(LA-3722) CFSTI: HC $3.00/MF $0.65

A personnel radio frequency radiation monitor was developed
which indicates exposure to significant rf radiation by an audible
chirp. The chirp rate is proportional to the power flux fevel down
to ar adjustable threshold which may be set as low as 0.1
mW/cm2 When this monitor is worn by a person, the threshold
could be set at 10 mW/cm2 to conform with the working level
suggested by the American Standards Association. The rf monitor
circuit is composed of inexpensive and readily available components
contained in a case the size of a cigarette package, yet it is
stable and reliable. At a low chirp rate, it can operate continuously
for 1 month on a small 4.2-volt mercury battery. This monitor
would be valuable in guarding against overexposure and injury of
personnel working in facilities where there are high power sources
of rf energy. such as radio transmitters, particle accelerators, anc
radar installations. Author (NSA

N67-37428

N67-37389# Duke Univ., Durham, N. C. Medical Center.
CARDIQPULMONARY EFFECTS OF PRESSURE BREATHING
DURING HYPOTHERMIA Final Report

John Salzano and F. G. Hall Wright-Patterson AFB, Ohio. AMRL,
Apr. 1967 22 p refs

{Contract AF 33{657)-8854)

(AMRL-TR-66-184; AD-655935)

Continuous pressure breathing was studied in hypothermic
anesthetized dogs. Alveolar ventilation decreased during continuous
positive pressure breathing (CPPB) and increased during continuous
negative pressure breathing (CNPB). The changes in alveolar

.ventilation were due to changes in respiratory rate as well as in
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respiratory dead space. Cardiac output fell significantly during CPPB
due to a reduction in heart rate and stroke volume. During CNPB
cardiac output was only slightly greater than during control as a
result of a fall in heart rate and an increase in stroke volume.
Oxygen consumption was reduced to 60% of control during CPPB
of 16 cm H20, but was 25% greater than control during CNPB.
Qualitatively, CO2 production changed as did 02 consumption, but
was different quantitatively during CNPB, indicating hyperventilation
due to increased respiratory rate. Mean pulmonary artery
pressures and pulmonary resistance varied directly with the applied
intratracheal pressure. The results indicate that the hypothermic
animal cah tolerate an imposed stress such as CPPB and can
increase its 02 consumption during CNPB as does the normothermic
animal. Author (TAB)

N67-37391# Battelle Memorial Inst., Columbus, Ohio. Columbus
Labs.

INVESTIGATION OF AN INTEGRATED CARBON
DIOXIDE-REDUCTION AND WATER-ELECTROLYSIS
SYSTEM Final Report, 1 Jan.—30 Jun. 1966

John E. Clifford. Edwin S. Kolic, Edward W. Winter, Robert H.
Cherry, and Eugene J. Mezey Wright-Patterson AFB, Ohio, AMRL,
Apr. 1967 74 p refs

(Contract AF 33{615)-2288)

(AMRL-TDR-66-186: AD-655937)

A new integrated system for oxygen recovery from carbon
dioxide was investigated. Experimental studies indicated that it
was feasible to integrate water electrolysis with carbon dioxide
hydrogenation in an electrolysis cell using PD-25AG
hydrogen-diffusion cathodes containing Sabatier catalyst. A closed
system producing carbon appeared feasible from experiments on
catalytic methane cracking followed by hydrogen separation from
unreacted methane in an electrolytic hydrogen-concentration cell
using PD-25AG electrodes. A small experimental breadboard system
was designed and constructed. Author {TAB)

N67-37413  Institute for Perception RVO-TNO. Soesterberg
(Netherlands).

EFFECTS OF HIGH-INTENSITY NOISE LEVELS ON THE
HUMAN BODY [DE INVLOED VAN HOGE LAWAAINIVEAUS
OP HET MENSELWK LICHAAM]

L C. W. Pols Mar. 1967 25 p refs In DUTCH; ENGLISH
summary .

(A66/KLu/039; 1ZF-1967-13; TDCK-48670)

A discussion is given, based on a number of publications,
on the nonauditory influence of high-intensity noise levels on
humans. The influence of low frequency mechanical vibrations is
included in this study. Suggestions are made for maximum tolerable
levels so far as the present data permit. Author

N67-37428*# National Aeronautics and Space Administration,
Washington, D. C.

NYCTOMETRIC STUDIES AND THE EFFECT OF
VESTIBULAR EXCITATION ON THE DARK ADAPTATION
[NIKTOMETRIYA PRI 1ZUCHENII VLIYANIYA VESTIBULY-
ARNOGO RAZDRAZHENIYA NA TEMNOVUYU ADAPTAT-
Siyu]



N67-37438

T. A. Petrova. M. P. Kuzmin, |. Ya. Yakovleva, and V. P. Baranova
Aug. 1967 7 p refs Transl. into ENGLISH from Kosmicheskaya
Biol. i Meditsina (USSR),v. 1. no. 2, 1967 p 82-86
(NASA-TT-F-11143} CSCLO6P
The dark adaptation of the eye before and after excitation
of the vestibular analyzer was studied on 50 healthy test subjects
by the nyctometric method {the apparatus was calibrated for 100
people). The test OR1g was used as a vestibular stimulus. Changes
in the rate of the dark adaptation were established with respect
to the vestibular tolerance. high tolerance accelerated dark
adaptation and low tolerance decelerated it. The possibility of specific
interaction of the vestibular and optic analyzers was shown.
Author

N67-37438# Michigan Univ.. Ann Arbor. Dept. of Psychology.
HUMAN PERFORMANCE IN CONTINGENT INFORMATION
PROCESSING TASKS

Irving Biederman {Ph.D. Thesis) Oct. 1966 110 p refs Sponsored
by ARPA

(Contract AF 49(638)-1235)

(AFOSR-67-1801; TR-3; AD-656712)

Theoretical accounts of complex human information processing
behavior have emphasized the utilization of contingencies whereby
the processing of some information directs the processing
requirements of the remaining sources of uncertainty. The manner
in which such contingencies are processed, however, has received
little empirical study. The present investigation examined the effects
of discriminability and S-R compatibility on the speed and accuracy
of response in tasks in which the relevancy of a given stimulus
dimension was contingent upon the value of the stimulus on
some other dimension. It was concluded that contingencies are
utilized by the subject to select dimensions to process. Further,
these contingencies are utilized at some stage prior to that involved
in the selection of responses. RTs to a repeated stimulus were
faster than RTs to a different stimulus. The magnitude of these
repetition effects varied as a function of the discriminability of the
dimension that changed value, its relevancy, and its structural
status. Author (TAB)

N67-37439f# Michigan Univ., Ann Arbor. Engineering Psychology
Lab.

CONSERVATIVE INFERENCE WITH SIMPLE AND DIFFUSE
HYPOTHESES Final Report

Ward Edwards Aug. 1967 9 p

(Contract AF 49(638)-1731)

{Rept.-08024-7-F;, AFOSR-67-1877; AC-656781)

A large number of experiments have evaluated the -manner
in which men make inferences about hypotheses on the basis of
fallible data. The most important conclusion of these, experiments
is that man is a conservative information processor, unable to
extract as much information as is latent in the data. The research
reported further investigates the phenomena of conservative
information processing. Author (TAB)

N67-37450*# Southwest Research Inst., San Antonio, Tex.
SOUTHWEST RESEARCH INSTITUTE ASSISTANCE TO
NASA IN BIOMEDICAL AREAS OF THE TECHNOLOGY
UTILIZATION PROGRAM Quarterly Progress Report, 1 Jun.-31
Aug. 1967
Ray W. Ware and Louis S. Berger 19 Sep. 1967 105 p refs
(Contract NASr-94; SwRI Proj. 14-1963)
(NASA-CR-88469; QPR-4) CSCL 06B

Methods are being developed to effectively transfer the
maximum amount of applicable aerospace technology to the fields
of medicine and biology. Information pertaining to each biomedical
problem submitted is organized and maintained in the form of a
case history. This report contains a list of submitted biomedical
problems, summaries of individual problem case histories, a few
problem abstracts accepted, a tabulation of documents furnished to

problem originators, and a listing of problems with technology
transfers accomplished, transfers in progress. and applicable
technology identified. R.N.A.

N67-37462# RAND Corp.. Santa Monica. Calif.

A MATHEMATICAL MODEL FOR POST-IRRADIATION
HEMATOPOIETIC RECOVERY

J. P. Okunewick and A. L. Kretchmar (Tenn. Univ., Knoxville)
Jul. 1967 40 p refs Prepared jointly with Oak Ridge Inst. of
Nucl. Studies

{Contracts F44620-67-C-0045; AT(40-1)-GEN-33: Proj. RAND)
{RM-5272-PR. AD-655345)

A mathematical mode! is presented of the recovery after
irradiation of the system producing blood cells in the body. The
mode! is based on the hypothesis that hematopoietic stem cells,
which are unable to reproduce as stem cells following irradiation,
may still retain an ability to differentiate. The model demonstrates
both an abortive recovery rise and a true recovery rise
following irradiation. As a first approximation, the model shows no
irreconcilable differences from experimental data and generally
represents the phenomena observed in the recovery of erythropoiesis
following acute irradiation. In addition, certain postulates basic to
blood-cell development are derived. Author (TAB)

N67-37476*# Scientific Translation Service, La Canada, Calif.
THE EFFECTS OF LOW SALT CONCENTRATION UPON
MARINE ORGANISMS [UBER DIE EINWIRKUNG NIEDERER
SALZKONZENTRATIONEN AUF MARINE ORGANISMEN]
Carl Schlieper Washington, NASA, Sep. 1967 34 p refs
Transl. into ENGLISH from Z Vergleich. Physiol. (Berlin), v. 9,
1929 p 478-514
(Contract NASw-1496)
(NASA-TT-F-11226) CSCL 0O6C

Effects of salt concentration on nereis diversicolor, carcinus
maenus, and mytilus edulis were investigated. Body surface
permeability of marine animals is discussed. Author

N67-37493* Schwarz Bioresearch, inc., Orangeburg, N. Y.
SUPERIOR DIET FOR MAN IN SPACE Annual Report, Oct.
1963-Oct. 1964
Norman A. Rosenthal Oct. 1964 128 p refs
{Contract NASw-517)
(NASA-CR-88617) CSCL O6H

Liquid diets were examined biologically from the standpoint
of their ability to provide both the nutritional imperatives as
well as nutritional electives in terms of their respective individual
components. Evaluations of the role of concentration of various diet
constituents, with particular regard to water content and amino
acid pattern, were also made. Explorations of the factors contributing
to the nutritional adequacy and diet stability of liquid diets were
undertaken as well. Author

N67-37509*# Pennsylvania State Univ.. University Park.
Physiology Labs.
VASCULAR RESPONSES AND WOUND REPAIR IN MICE
EXPOSED TO MODERATE AND SEVERE HYPOXIA
Diana R. Godish and Adam Anthony Sep. 1967 75 p refs
{Grants NGR-39-009-015(2); PHS GM-05112)
(NASA-CR-88517) CFSTI: HC $3.00/MF $0.65 CSCL 06C

Adult male A/HeJ mice were exposed to moderate (380
mm Hg) or severe (320 mm Hg) hypoxia for 7 to 40 days. The
extent of peripheral angiogenesis was determinéd from weakly
stereoscopic drawings of ear vasculatures in hypoxic and control
mice; vascular proliferation was also microscopically observed in
visceral tissues. Healing of peripheral wounds (ear puncture} was
expressed as percentage of puncture filled with granulation
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tissue: internal body wound healing was studied histologically and
histochemically. Suppiemental information on vascuiar changes and
wound repair was obtained from microscopic analysis of 6-8 u
sections. Data on hematocrit and body and organ weight changes
were also recorded. A total of 234 animals was used. It was
concluded that hypoxia exposure triggers a shift in blood distribution
such that internal body tissues receive more blood while peripheral
regions are supplied with only minimal amounts; another important
effect of hypoxia is the stimulation of angiogenesis, first in the
visceral tissues and later in peripheral regions. Author

N67-375464 General Electric Co., Schenectady, N. Y. Research
and Development Center.

IMMOBILIZED LIQUID MEMBRANES FOR CONTINUOUS
CARBON DIOXIDE REMOVAL Final Report, 24 May 19651
Sep. 1966

W. J. Ward, 1l
49 p refs
(Contract AF 33{615)-2957)

(5-67-1076; AMRL-TR-67-53; AD-656785)

The objective of the program was the development of an
immobilized liquid membrane for CO2 removal from a manned
spacecraft. During basic film research, water was found to be better
than a polymeric material or any pure liquid for C02/02 separation.
An immobilized film of water was available in the form of a
porous cellulose acetate membrane. By impregnating this membrane
with a concentrated solution of CsHCO3,/Cs2C03, and a catalyst
for the hydrolysis of CO2, CO2 transport was facilitated and 02
transport was decreased to obtain a CO2/02 separation factor
and CO2 permeability of 4100 and 55, 796 x 10 to the -9th
power. A mathematical analysis of CO2 transport was also carried
out. It will now be possible to build a single-stage CO2 removal
system with minimum power, weight, and size requirements

Author (TAE

Wright-Patterson AFB, Ohio, AMRL, Jun. 1967

N67-37657§ RAND Corp., Santa Monica, Calif.

A BIBLIOGRAPHY ON NERVE CONDUCTION AND NERVE
IMPULSES

Elizabeth McKeldin. Lois Newman, and Judith Wallach Jul. 1967
31 p refs /ts Lit. Search No. 127

(P-3613; AD-654637)

The bibliography is concerned with the behavior of networks
of nerve cells. Emphasis is placed on waves of nerve impulses
passing through masses of nerve tissue, excluding brain waves
(EEG). The bibliography does not include items dealing with
automata or bionic devices; it does include items on the theory and
simulations that apply very closely to the behavior of real {i.e.
living) nervous tissue and networks. Author (TAB)

N67-376684 General Dynamics/Electronics, Rochester, N. Y.
COMMUNICATION AND INFORMATION THEORY ASPECTS
OF THE NERVOUS SYSTEM Final Report, 1 Oct. 1964-30
Sep. 1966

Eugene Agalides Mar. 1967 86 p refs

{Contract AF 49(638)-1470)

(AFOSR-67-1522; AD-654629)

Transmission of information in living organisms is conveyed
through the nervous system. It was proved that this information
is transmitted in coded form: either as a unichannel--multicoding or
a multichannel-multicoding system, skin sensory receptors, such
as the Pacinian corpuscle and the Lorenzini ampulla, were used in
the experiments. It was found that different types of stimuli would
elicit different types of coded signals. Acoustic stimuli reaching a high
amplitude level were found to stimulate not only the organism'’s
auditory system but also its skin sensory system thereby reinforcing
the general stimulation of the nervous system. Furthermore, it
was found that if these high amplitude stimuli are extended over
a long period of time—days, weeks, or months, depending on the
stimulus—then such high amplitude stimuli become obnoxious to
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N67-37591

the organism, affecting different organs and impairing their proper
functioning. Autlior (TAB)

N67-37665§ Michigan Univ., Ann Arbor. Dept. of Psychology.
HUMAN PERFORMANCE IN INFORMATION PROCESSING
AND STORAGE Final Report

Arthur W. Melton Jul. 1967 72 p refs

(Contract AF 49(638)-1235; ARPA Order 461)

(AFOSR-67-1874; AD-656709)

Research was conducted in the general field of Engineering
Psychology, and specifically on human performance. This research is
designed to produce a taxonomy of human information-processing
functions, to determine human capabilities and limitations in fulfilling
basic information-processing functions, to develop a model of
human short-term memory in the interest of advancing basic
knowledge of human information processes. TAB

N67-37669# Space-General Corp.. Los Angeles, Calif.
for Research and Education.
ELECTROCHEMICALLY ACTIVE, FIELD-TRAINABLE
PATTERN RECOGNITION SYSTEMS Final Report, 1 Feb.
1966-30 Apr. 1967
R. M. Stewart, J. R. Milne, G. I. Hickey, and C. E. Hendrix Apr.
1967 84 p refs /ts Res. on Adaptive Devices
{Contract Nonr-4416{00})
(SGC-485/FR-3: AD-655650) CFSTI: HC $3.00/MF $0.65
Research was directed toward the development of a new
class of pattern recognition equipment for rapid and automatic
detection and /or classification of spatio-temporal patterns. One
restricted but key class of systems was emphasized--functionally,
adaptable linear decision functions: structurally, a8 homogeneous
array of gold/iron dipoles in nitric acid which feed, in parallel, a
low-impedance detector circuit--and means for direct excitation of
such arrays by patterns of incident light. Theory shows that such
a system {and some others} can be trained through the agency of
diffuse or global electrical shocks applied across the whole
array immediately following each improper response in a training
sequence and, thus, avoid the conventional requirements for detailed
access, connecting, or internal structuring and programming. During
this process the size and structure (and, hence, function) of the
dendrites is gradually altered in excited regions through differential
dendritic electrodeposition and dissolution. When perfected and
extended, this type of bulk process and others like it should lead
to pattern recognition machines reaching entirely new levels of
packing density and versatility. Additional design data was acquired
through a number of basic experiments and completed an
experimental sixteen-element Linear Field-Trainable (LIFT) array was
completed together with compatible pattern input, control, and
monitoring equipment. TAB

Center

N67-37678# Naval School of Aviation Medicine, Pensacola, Fla.
PSYCHOMOTOR FUNCTIONS, THE BODY IMAGE, AND
AVIATION
Gary L. Tucker and Roger F. Reinhardt 8 Dec. 1966 23 p refs
(NAMI-986: AD-655434) CFSTI: HC $3.00/MF $0.65

In the evaluation of aviators, and particularly student aviators,
another source of anxiety -- unrelated to fears of death and
mutifation, etc. -- has become evident. This is in the sphere of
psychomotor adaption to the process of flying an airplane. In this
report, a theoretical formulation of the process of learning to fly
is presented in terms of the aviators psychomotor function, body
image, and ability to orient himself in space. Clinical and
experimental evidence are presented to validate these theories.

Author (TAB)

N67-37591*# Miami Valley Hospital, Dayton, Ohio.

THE BIOCHEMICAL, PHYSIOLOGICAL, AND METABOLIC
EVALUATION OF HUMAN SUBJECTS IN A LIFE SUPPORT
SYSTEMS EVALUATOR AND ON A DIET OF PRECOOKED
FREEZE DEHYDRATED FOODS Final Report, 12 Oct.-24
Nov. 1964




N67-37599

Bernard J. Katchman, George M. Homer, James P. F. Murphy.
and Dorathea P. Dunco Wright-Patterson AFB. Ohio, AMRL, Jul.
1967 55 p refs
{NASA Order R 85 Contract AF 33(657)-11716)
(NASA CR-88635; AMRL-TR-67-12) CFSTI: HC $3.00/MF $0.65
CSCL 06S

A 6-week study was conducted for the purpose of evaluating the
water, caloric, and protein requirements of individuals undergoing
stresses imposed by simulated aerospace conditions. The subjects
were confined in a controlled activity facility for 2 weeks and in
the Life Support Systems Evaluator for 4 weeks during which
time they wore an unpressurized MA-10 pressure suit 8 hours
each day for 14 consecutive days. A 3-day cycle diet of precooked
freeze dehydrated foods was served at room temperature and was
comprised of about 105 g of protein, 328 g of carbohydrate. 89
g of fat. and 2600 kcal per day. The daily requirement of water
was 2200 m! per man day of which 700 ml were consumed ad
libitum. The diet was highly acceptable and efficiently utilized.
Only minimal body weight changes were observed. The nutrient
intake of the diet was adequate in that a 70 kg man was maintained
without any weight loss. Metabolic balances show excellent
adjustment to the diet. all subjects were in positive balance for
nitrogen and for the major inorganic constituents. All the clinical
data including heart rate. blocod pressure. and oral temperature
were in the normal ranges and no significant differences were
observed due to confinement in the Life Support Systems Evaluator.

Author

N67-37599§ Life Sciences. Inc., Fort Worth, Tex.

PILOT PERFORMANCE, TRANSFER OF TRAINING AND
DEGREE OF SIMULATION. Il. VARIATIONS IN AERO-
DYNAMIC COEFFICIENTS

N C. Elis, A L Lowes, W. G. Matheny, D. A  Norman, and L.
E Wilkerson . Orlando, Fla., Naval Training Device Center, May
1967 115 p refs

(Contract N61339-1889)

{(NAVTRADEVCEN-1889-1; AD-655837)

Transfer of training studies were conducted to determine the
training feasibility of simulations reduced by varying aerodynamic
coefficients in two ways, rigid coefficients and least squares
approximations to the coefficients. Experiment One incorporated the
coefficient changes in the longitudinal mode; Experiment Two in the
lateral mode: and Experiment Three in the combined longitudinal
and lateral modes. On the basis of study results, it was concluded
that feasibility of these reduced simulatiors as conditions for
training was demonstrated. Author (TAB)

N67-37620*# National Aeronautics and Space Administration,
Washington, D. C.
AEROSPACE MEDICINE AND BIOLOGY—A CONTINUING
BIBLIOGRAPHY WITH INDEXES, JULY 1967
Aug. 1967 167 p refs
(NASA-SP-7011(40)) CFSTI: HC $3.00/MF $0.65 CSCL 06S

In its subject coverage. Aerospace Medicine and Biology
concentrates on the biological, physiological. psychological. and
environmental effects to which man is subjected during the
following simulated or actual flight in the earth’s atmosphere or in
interplanetary space. References describing similar effects on
biological organisms of lower order are also included. Such related
topics as sanitary problems, pharmacology. toxicology, safety and
survival, life support systems, exobiology, and personnel factors
receive appropriate attention. Each entry consists of a standard
citation accompanied by its abstract. Author

N67-37622*# IIT Research Inst., Chicago. 1.
RESEARCH ON OXYGEN TOXICITY AT THE CELLULAR
LEVEL Final Report, 15 Apr. 1965-15Jun. 1966

.

Willis H. Riesen, James Q. Kissane, Raymond W. Bieber, Merl L.
Kardatzke. Harold P. Kaplan (AMRL) et al Wright-Patterson AFB,
Ohio, AMRL, Dec. 1966 82 p refs
(NASA Order R-87: Contract AF 33(615)-2164)
(NASA-CR-88545; HTRI-L6027-13. AMRL-TR-66-206) CFSTI:
HC$3.00/MF $0.65 CSCL 06T

The use of pure oxygen atmospheres at reduced pressure
in manned spacecraft has stimulated new research interest. Exposure
of humans to pure oxygen at total pressures of 5 to 7 psia for up
to 30 days has generally produced only subjective and occasional
symptomatic distress. Nevertheless, studies with animals have
clearly documented toxicity if the exposure to pure oxygen is at
higher total pressures. The selection of suitable oxygen atmospheres
for manned space flight and the development of protective measures
against toxic manifestations will be considerably facilitated by a
clearer understanding of the toxic syndrome. Rats. dogs. and monkeys
were exposed to pure {98.5%) oxygen at 1 atm and 1/3 atm in
a closed, recirculating chamber and in a nonrecirculating chamber.
Rats exposed at a pressure of 1 atm showed significant reduction in
efficiency of liver mitochondrial oxidative phosphorylation. Weight
loss accompanied this change. Insignificant changes were found in
tiver or lung mitochondrial oxygen consumption; liver or lung NAD,
NADH. or NAD/NADH; and arterial blood lactate and pyruvate.
and lactate /pyruvate ratio. A composite index of oxygen toxicity
was derived from a multivariant data analysis. Exposure of rats to
pure oxygen at 1/3 atm showed slight elevation in P/O ratio in
7 days. The ratio returned to normal in 2 weeks and remained so
for 8 months. No significant weight changes were observed. Only
preliminary experiments with the dogs and monkeys were
conducted. There is an indication that monkeys are more resistant
to oxygen toxicity at 1 atm than rats. Author

N67-37627* National Aeronautics and Space Administration,
Washington, D. C.
COACERVATE DROPS AS A FORM OF CONCENTRATION
OF MATTER [KOATSERVATNYYE KAPLI KAK FORMA
KONTSENTRIROVANIYA VESHCHESTV]
T. N. Yevreinova Jan. 1967 13 p refs Transl. into ENGLISH
from Probi. Evolyutsionnoi i Tekhn. Biokhim., Akad. Nauk SSSR,
Inst. Biokhim. (Moscow), 1964 p 118-126
(NASA-TT-F-10610) CSCL 06A

Coacervate drops are considered a form of concentration
of molecules in the process of development of life on earth. The
degree of concentration of matter in the individual coacervate
drops of different chemical composition was determined by optical
methods: quantitative interference microscopy and ultraviolet
cytospectrophotometry, making it possible to find matter down to
10 ~ '3 g. The concentration of different substances (protein. nucleic
acids, hydrocarbons, lipids) in drops exceeds by tens and hundreds
of times the concentration of matter in solutions from which the
drops were formed. There are definite quantitative relations between
the size of drops and the concentration of matter in them. The
smaller the drops, the denser they are. Such ratios occur in some
one-celled organisms and in the cells of tissues. The collected
data on the content of matter in drops can be used in computing
the space required for holding the molecules participating in
chemical reactions modeled in coacervate drops. Author

N67-37628*# International Information, Inc., Philadelphia, Pa.
COACERVATES [KOATSERVATY]
T. N. Yevreinova Oct. 1967 34 p refs Transl. into ENGLISH from
USP. Sovrem. Biol. (Moscow), v. 37, no. 2, 1854 p 177-201
{Contract NASw-1499)
{NASA-TT-F-10700) CSCL O6A

The author discusses coacervates, mainly those obtained from
aqueous colloidal solutions of proteins. The information presented
indicates that coacervates can be transformed into a multiple of
liquid structures. The role of such liquid coacervate structures in
biology is considered. It is shown that. since coacervates can be
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formed from the same chemical compounds which participate in the
composition of iiving organisms, some properties of coacervates
and living organisms are the same. However, coacervates can be
used only as coarse models for a study of the problem of the
generation of life. Author

N67-37640* Stanford Research Inst., Menlo Park, Calif.
ULTRASTRUCTURE OF THE GASTRIC MUCOSA OF
NORMAL LABORATORY FERRETS
R. J. Stephens and C. J. Pfeiffer [1967] 24 p
(Contract NAS2-3559)
(NASA-CR-73136) CSCLO6C

Essential features of the ultrastructure of the gastric glandular
tissue of the normal, fed. and fasted adult ferret are delineated.
Data are intended to serve as a baseline for studies of the
physiological and pharmacological response of the mammalian gastric
mucosa. Cytological features of the surface mucous cell, parietal
cell, and chief cell are described. Fine fibrils were seen running
from the desmosomes on the lateral surface of surface mucous
cells beneath the nucleus and on toward desmosomes on the
opposite side of the cell. Mucous granules are produced in the
area of the Golgi and evidence is presented that secretion is brought
about by solubilization in the apical cytoplasm prior to release
through the plasma membrane. Argentaffin cells with microvilli
extending into the lumen of the gland were observed. Several
micrographs accompany the discussion. S.P.

N67-37654*} Aerospace Medical Div. Aerospace Medical
Research Labs. (6570th), Wright-Patterson AFB, Ohio.
ADVANCES IN THE USE OF COMPUTERS FOR HANDLING
HUMAN FACTORS TASK DATA
Lawrence E. Reed Apr. 1967 16 p refs Submitted for publication
(NASA Order PR-115)
(NASA-CR-88560. AMRL-TR-67-16: AD-656701) CSCL 068

The purpose of the paper is to review some of the data
problems the analyst must deal with in his work and to suggest
some possible remedies. A review of the task analysis procedures
is followed by a discussion of the uses of task analysis in system
development programs. Problems connected with each were used
to generate the goals of a research program, which is directed
toward the development of computerized techniques to assist the
analyst make better use of available data. Author (TAB)

N67-37678* Scientific Translation Service. La Canada, Calif.
CHANGE IN MOVEMENT COORDINATION IN MAN AFTER
PROLONGED CONFINEMENT IN A SMALL CHAMBER
[IZMENENIYE KOORDINATS!HI DVIZHENIY CHELOVEKA PRI
DLITEL'NOM PREBYVANII YEGO V KAMERE MALOGO
OB’'YEMA]
B. A. Dushkov Washington, NASA. Jul. 1967 9 p refs Transl
into ENGLISH from Kosmich. Biol. Med. (USSR). v. 1. no. 2.
1967 p 64-70
{Contract NASw-14986)
(NASA-TT-F-11139) CSCL 06S

Biodynamic structures of a complex highly automatized
act (walking) and specially chosen movements were studied prior
to, during and following 17- and 19-day chamber experiments.
Prolonged hypodynamia was shown to disturb the cyclic interaction
of structures involved in the motor act and to impair the
coordination of biodynamic elements of the neuromotor apparatus
in active poses. When developing physical exercises for peculiar
conditions. it is recommended to take into consideration the disorders
revealed in the human motor coordination {changes of the tempo
and rhythm of the activity, physical efforts and pose). Author

N67-37687*# Case Inst. of Tech., Cleveland. Ohio. Digital Systems
Lab.

A COMPUTER-AIDED CONTROL TECHNIQUE FOR A
REMOTE MANIPULATOR

N67-37729

Jon Terry Beckett 1967 146 p refs
{Grant NsG-728)
(NASA-CR-88483) CFSTI: HC$3.00/MF $0.65 CSCL OSH

A technique for controlling a remote manipulator is investigated
which utilizes a general purpose digital computer to assist the
operator in performing complex tasks with a minimum of information.
An experimental computer-controlled manipulation system is
describ